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To the "thunder and lightning" Coalition Combat Forces
participating in Operation Desert Storm 1991, and especially to
the Medical Support personnel entrusted to their care. Fair
winds and following seas.
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PREFACE

This book is intended to aid those involved in the treatment
of severe trauma suffered during combat. It is especially
intended to provide a quick reference to neurosurgeons, thoracic
surgeons, and general surgeons with trauma surgery experience
involved in treating combat casualties. We believe it would also
be useful to the same individuals when working in more mundane
settings such as trauma centers and inner city emergency room
settings. It can also be used as a teaching guide for residents
training in these fields.

Algorithms are one way of assisting and teaching medical
thought processes and procedures. They lead from decision to
decision in logical patterns and progression. Trauma care lends
itself to this analysis, since only through systematic and timely
management of the seriously injured patient can the best chance
for survival and successful outcome be assured.

We conceive of the decision trees as guidelines, not gospel,
for patient management. Although they are dogmatic in
presentation, they are intended to be flexible in interpretation,
as it is not possible to allow for all contingencies. The
surgeon must always be alert to the dynamic physiology and multi-
system involvement confounding severe combat injuries and adjust
these guidelines to fit the changing clinical picture as it
evolves. Retrospective review of particular cases, using these
algorithms, might be useful in self-evaluation.

The contained algorithms are not by any means the only
approach to managing acute injury. They have, however, served
the various originators and reviewers well in resuscitation,
diagnosis, and therapy. An iterative process was used throughout
the development of these decision nodes in order to arrive at
useful guidelines. A large majority of the decision nodes
contained in the clinical algorithms represent unanimous
acceptance. The remainder represent "consensus" acceptance.

Thus, not every surgeon would concur with all decision nodes.

Logistians, aided by the computer, have checked that the
algorithms flow properly. Work is underway in finding ways to
improve information transfer time and ease of interpretation.
Techniques include the use of computer, sterile keyboards with
simplified yes-no keypads to be used in the operating room, and
human-factors designed display presentations. All such
technology depends on sound underlying algorithms. Since
techniques of modern combat surgery are still evolving, the
editors welcome all comments, including case reports, with the
hope of improving combat care in the future.

Winter, 1991 Jerry Linenger

Bill Long
Bill Sacco
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The procedures and treatments contained in this book are the
views of the writers and are not to be construed as official or
reflecting the views of the Navy Department or the Naval Service
at large. While the editors have made every effort to insure the
accuracy of the material presented, all readers are advised to
check product information sheets where available, to cross-check
information whenever possible with other sources, and to always
exercise sound clinical judgement.
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1
INTRODUCTION TO ALGORITHMS

william Sacco
Jerry Linenger

The old order changeth, yielding place to new.
[Tennyson: The Passing of Arthur]

Modern warfare poses a variety of problems for the military
surgeon who is faced with the effects of low and high velocity
bullet wounds and of the multiple effects of explosive devices on
human organs and tissues. Few surgeons would dispute the
complexity of the problem of the patient who has sustained
multiple traumatic injury exhibiting a multitude of effects.
Successful evaluation and resuscitation demand decisive,
competent assessment and continual reappraisal of all aspects of
the patient’s condition.

video tapes of resuscitations in a civilian trauma center
revealed that some surgeons could not handle the stress of
coordinating the resuscitation of a severely injured patient.(1)
Among the inappropriate responses observed were task fixation
(usually on a trivial procedure where other procedures demanded
high priority), alternation (changing orders to team members
where no evidence suggested the need for a change), perseveration
(persisting with a treatment plan when the patient’s condition
demanded a change in strategy), sensory overload (partial or
complete inhibition of thought and action by overwhelming horror
or by the magnitude of the problem), and repetition (repeating an
action over and over after an adequate initial performance).

The number of surgeons available with combat experience is
decreasing with time. Also, recent testing of military
phys;c1ans revealed a poor understanding of the basic concepts of
military injuries and their care.(2) Hence we believe that it is
imperative to develop specialized combat casualty clinical
management plans which embody current civilian and military

trauma management.
Protocols for diagnosis and therapy in a decision-tree or
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algorithm format are efficient instruments for such purposes.
Such algorithms can be definitive, comprehensive, and explicit
models of trauma management and have the following additional

advantages:

1. Algorithms concisely detail diagnostic sequences, and
therapeutic tasks enabling medics, nurses, and
physicians to update their knowledge of sophisticated
casualty management rapidly.

2. Algorithms are easily communicated and may permit a
few specialists to direct efficiently the care of
mass casualties by less experienced personnel.

3. Algorithms provide a format whereby casualty
management can be evaluated, both prospectively and
retrospectively. Peer review of algorithms by
experienced trauma surgeons identifies decision
nodes where treatment is critical or controversial.
Such nodes can be the focus of research efforts.

We believe that clinical algorithms can improve the
competence, confidence, and efficiency of medical personnel in
the management of combat casualties. It is conceived that a
comprehensive set of penetrating wound treatment algorithms
could:

l. Help trauma surgeons lacking combat experience.
2. Serve as a review or guidelines in a combat scenario.

Algorithms for the acute care (resuscitation and emergency
surgery) of penetrating-injured naval combat casualties are
presented. The algorithms were designed presuming that optimal
personnel and resources are available, and are based on the
American College of Surgeons Committee on Trauma ATLS Course,
COMCINPAC trauma manuals, and the experience of surgeons with
combat and civilian experience.

BACKGROUND: Decision trees in medicine

Recent years have witnessed an ever-increasing scientific
contribution to the "physician’s art": help with biochemical
equations and electrolyte problems, modifications to diagnostic
and therapeutic techniques, use of prognostic and therapeutic
indices, and medical algorithms. Many non-medical professionals
have applied algorithms, otherwise known as decision trees or
flow charts, to their operations. Such trees can describe many
simple tasks and are a help in training personnel to do a job
efficiently. Medical problems do not lend themselves readily to
such an approach because of rapid changes in the patient’s
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condition. The unpredictability of physiologic responses, the
complexities of intrinsic homeostatic mechanisms, and individual
differences of patients or attending physicians complicate the
algorithmic approach to the subject. Despite such obstacles,
significant progress has been made in the development of
algorithms applicable to the treatment of medical problems.

Algorithms are the foundation of the Automated Military
Outpatient System (AMOS) Program (3) and have been used in other
outpatient settings to direct the activities of physician’s
assistants (4,5,6), physician extenders (7,8) and nurses (9).
Algorithms have been developed for such clinical conditions as
cardiac tamponade (10), dysuria (6), diabetes (5), hypertension
(5), and for injuries of the duodenum (11) and the heart (12).

Eisman and Wotkyns (13) have edited a book containing
algorithms for more than 100 surgical problems. Larson (14) has
written on the use of algorithms for triage. Algorithms have
been prepared for the diagnosis and management of exotic diseases
(15). Champion and Sacco (16) have developed an extensive set of
civilian paramedical algorithms.

Shoemaker (17) has prepared detailed algorithms for the
resuscitation of injured patients. Long, Sacco, and Gill (18)
have written a comprehensive set of 125 algorithms describing
early resuscitation and surgery for patients with critical blunt
injuries. These algorithms require frequent reappraisal of
patient status and often redirect attention to higher priority
problems.

Weiner and Barrett (2), in their book on trauma management,
use algorithms to summarize the important concepts of injury
care.

Margolis discusses many applications to teaching, audit and
patient care, and gives an extensive list of references (19).
Noteworthy is his statement that students read algorithms faster
than prose equivalents and comprehend significantly more.

As far back as 1973 Ingelfinger (20) wrote that "the
algorithm is now on every with-it tongue."

Most algorithms in clinical trauma care are simplified flow
diagrams that assume a high level of clinical knowledge and
experience in trauma care by the user. They presume that the
diagnostics and treatment procedures prescribed will be done in a
timely fashion, successfully, and without complications. The
resulting algorithms do not address contingencies and tend to be
simple, global, and terse.

We advocate a radical design philosophy, which calls for
algorithms which presume rapidly changing clinical conditions
encompassing realistic contingencies precipitated by failures to
do timely maneuvers or by complications. Thus, in a patient with
rapidly deteriorating vital signs, the entire management team
might be suddenly redirected to higher priority problems such as
reversion to resuscitation and evaluation steps.

Therefore, we presume that multiple trauma care is a highly
dynamic setting and the trauma team needs to perform correctly in
a timely manner. These algorithms reflect contingencies like
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these:

- What happens if the member of the team cannot perform a
procedure requested because of technical difficulties,
inexperience, or anatomical variations?

- What happens if a member of the team inordinately "task
fixates" on a procedure? Should he or she be doing an
alternative procedure?

- What happens if the patient’s vital signs deteriorate?
Should the priorities of the team be directed toward a new

set of procedures?

REFERENCES

10.

11.

12.

13.

Long, W. Private Communication.

Wiener, S. and Barrett, J. "Trauma Management", W.B,
Saunders Co., 1986.

Wilson, F., Wilson, L. "Algorithm Directed Triage Manual",
Reference material for a course on operational and emergency
medicine. Brooke Army Medical Center, 1979.

Sox, H.C., Sox, C.H., and Tompkins, R.K. "The Training of
physician assistants", New England Journal of Medicine:
288 (16) 818-824, 1973,

Komaroff, A.L., Flatley, M., et al. "Quality, efficiency,
and cost of a physician assistant protocol system for
management of diabetes and hypertension", Diabetes 25:
297-306, 1976.

Greenfield, S., Friedland, G., Scifers, S. et al. "Protocol
management of dysuria, urinary frequency and vaginal
discharge", Arch Intern Med 81: 452-457, 1974.

Vickery, D.M., Liang, M.H., et al. "Physician extenders in
walk-in-clinics", Arch Intern Med 135: 720-725, 1975.
Greenfield, S., Bragg, F.E., et al. "Upper respiratory
tract complaint protocol for physician extenders", Arch
Intern Med 133: 294-299, 1974.

Greenfield, S., Anderson, H., et al. "Nurse protocol
management of low back pain", West J Med 123: 350-359,
1975.

Shoemaker, W.C. "Algorithm for early recognition and
management of cardiac tamponade", Crit Care Med 3: 59-63,
1975.

Corley, R.D., Norcross, W.J., and Shoemaker, W.C. "Traumatic
injuries to the duodenum; a report of 98 patients", Ann
Surg 181: 92-98, 1975.

Shoemaker, W.C., et al. "Hemodynamic alterations in acute
cardiac tamponade after penetrating injuries of the heart",
Surgery 67: 754-764, 1970.

Eisman, B. and Watkyns, R. "Surgical Decisions Making",
W.B. Saunders, 1978.



14.
15.

16.
17.

18.
19.
20.

Larson, K.T., et al. "Triage: A logical algorithmic
alternative to a non-system", JACEP 2: 183-187, 1973.
Warren, K.S. and Mahamoud, A.A. (editors). "Geographic
Medicine for the Practitioner: Algorithms in the diagnosis
and management of exotic diseases", University of Chicago
Press, 1978. .

Champion, H.R., Sacco, W.J. "Paramedic Algorithms",
Unpublished.

Shoemaker, W.C. "Algorithm for resuscitation: a systematic
plan for immediate care of the injured or postoperative
patient", Crit Care Med 3: 127-129, 1975.

Gill, w., Long, W.B., Sacco, W.J. "Trauma Algorithms"

Shock Trauma Manual (Chapter 5), Williams and Wilkins, 1979.
Margolis, C.2. "Uses of Clinical Algorithms", JAMA 249:
627-732, 1983.

Ingelfinger, F.J. "Algorithms, anyone?" New England
Journal of Medicine, 288 (16), April, 1973.



2
INTRODUCTION TO CLINICAL TRAUMA CARE DECISION TREES

The deep, dread - bolted thunder.
[Shakespeare: King Lear]

The successful care of acutely injured personnel depends
upon accuracy in diagnosis and speed in the implementation of
therapy for immediately life threatening injuries. 1In all cases,
survival depends on the restoration and maintenance of Airway,
Breathing, and Circulation...the ABC’s of primary life support.
The destruction to these systems by traumatic injury means major
morbidity or death for the victim. All initial trauma care
focuses on the ABC’s in an effort to maintain life while the
clinician surveys injury to these systems first, and then
secondarily surveys for less immediately life-threatening
problems. A global algorithm illustrative of this principle is
shown in Table 1.

In these algorithms, a system of identifying and treating
life threatening injury is outlined. 1Initially, the focus is on
those problems relating to the ABC’s, branching out subsequently
to specific subsets of algorithms concerning areas of the body,
head, neck, thorax, abdomen, and genito-urinary tracts.

The overall design consists of two blocks of algorithms.

The first block consists of recognition and evaluation algorithms
which describe the trauma team performing, timely, such tasks as
arterial catheterization, endotracheal intubation, thoracotomy,
laparotomy, and making such diagnoses as pneumothorax,
hypovolemia, and arrhythmias. 1In some cases, if a time
constraint is not met, an alternative procedure is recommended.
The algorithms also take into account complications of performing
the resuscitative or diagnostic procedures.

The second block of algorithms relate to single body area
wounds from fragments or bullets and the surgical management
thereof. The body areas are head and neck, face, chest including
shoulders, abdomen and pelvis including genitalia, and
extremities.

All chapters begin with a general introduction to the
materials presented, followed by case histories obtained from
surgeons assigned to Operation Desert Storm medical treatment
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facilities, and finally, the algorithms themselves. We conceive
of the decision trees as guidelines, not gospel, for patient
management. Although they are dogmatic in presentation, they are
intended to be flexible in interpretation, as it is not possible
to allow for all contingencies. The process used in developing
these algorithms, along with remaining controversies, are

presented in Appendix 2.



GLOBAL ALGORITHM

Is patient stable?

| |

YES NT
,!, 4 .
Do primary survey Do primary survey ¢——
1. Airway 1. Airway
2. Breathing 2. Breathing —
3. Circulation 3. Circulation I

A 4

Do secondary survey 3
(Penetrating Injury) Is patient stable?
. Head/Neck/Face
Thorax

Abdomen YES NO
Genitalia ' '
Extremities

1

U W=
« o o o

W

Does patient become
unstable during the
above process?

NO YES

3
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3
HOSPITAL RESUSCITATION AND EVALUATION

Their using all at once was as the sound of thunder heard remote.
[John Milton: Paradise Lost]

A. Overview

Trauma patients frequently arrive at a definitive care
facility with compromised airway and breathing problems, even
though field measures have been initiated. This section was
designed to handle these extraordinary problems which must be
addressed before proceeding to the main body of the algorithms.
The modules address creation of an airway through
cricothyroidotomy or tracheostomy tube insertion or use of
fiberoptic bronchoscopy to remove foreign bodies in the airway.

B. Operation Desert Storm Case Reports

[ The authors are in the process of compiling case scenarios
drawn from Desert Storm experience. We would greatly appreciate
your help in this task. All case reports will acknowledge the
surgeon who reported the case (given that the surgeon would like
this information printed).

The report should be (roughly)in the following format:

1. Patient identifying information.
A 24 yo B Marine corporal . . .

2. Combat situation. True "war stories" are encouraged.
. . . was involve in an amphibious assault exercise on
friendly shores in Saudi Arabia when an M-16 accidentally

fired . . .

3. Injury description.
Striking him in the L groin region . . .

4. Presentation to the hospital ship/field hospital.
He was immediately evacuated by SH-3 helicopter to the
hospital ship USS Mercy. Initial vital signs were . . . he
was sent to the OR approximately 45 minutes after the
initial injury.



5. Describe OR procedures used. Where possible, refer to
appropriate algorithm. Be sure to point out why deviation
from the algorithm (if any) occurred. Be sure to point out
limitations due to lack of equipment, special circumstances,
or any other item of interest.

Area was quickly prepped . . . scrotal injury with major
bleeding obscured the field. The spermatic cord was
compressed against the pubic tubercle to control hemorrhage

(Node G002, 1/2).

6. Post op course.
Recovery was uneventful. After two days he was transferred

via Air Force C-9 to .

7. Any other "pearls" or difficulties you’d like to discuss.

8. Your name, unit, overseas address, permanent address and
phone number (not required).

CAPT Joe Jones (USN(R), General Surgeon assigned to U.S.S.
Mercy, FPO . . ., 111 Main St, Topeka, KS 50000. (555)222-

1212.

9. Be sure that all information sent is unclassified and does
not disclose information that might be harmful to the forces
presently involved.

We understand the circumstances under which many of you are
operating. 1Ideally, submit on word perfect disc. Typewritten
next best option. Scribbled on the back of a piece of MRE
wrapping--just fine. We are looking for common cases as well as
the more esoteric.

Mail to:
CDR J.M. Linenger, MC, USN
Naval Health Research Center
San Diego, CA 92186-5122
(619) 553-6896
(619) 553-6890 (FAX)

We feel that these case scenarios will be useful to future combat

surgeons with less experience than your own, and we greatly
appreciate your contributions. Thank you.]

C. Decision Trees



HOSPITAL RESUSCITATION & EVALUATION ALGORITHM SERIES

. Key to specialty codes:

A - Surgeon; Key to care descriptors: 1 - Minimal
B - Specialty Surgeon 2 - Adequate
€ - Anesthesiologist 3 - Optimal
D - Nurse * - With training
E - Corpsman
TREATMENT eseeceve. SPECIALTY CODES -<=---- EQUIPMENT
A B c D E
1. Remove cricothyroid- 3 3 1* 1* 1*  No equipment needed
otomy or tracheostomy
tube while assistant
presses on wound
2. Replace tube with 7.0 3 3 1* 1* 1* 7.0 or 7.5 tracheostomy tube

or 7.5 tracheostomy tube

3. Ventilate patient 3 2 1 0, source; 02 tubing; AMBU bag;
with bag-valve-tube s%ethoscope; ventilator
technique with 100%

02 @ 20 breaths/min

4. Secure tube 3 3 2 2 1 Tape; Benzoin ointment; gauze

5. lInsert bronchoscope 3 3 Fiberoptic bronchoscope; saline
through tracheostomy lubricant
or endotracheal tube

6. Suction secretions 3 3 Suction source; suction tubing
through bronchoscope

7. Remove foreign body 3 3 Oral airway; suction device

suction tubing and kit

8. Withdraw tube until 3 3 No equipment needed
tip is above carina

9. Withdraw tube over 3 3 No equipment needed
bronchoscope

‘ 10. Reinsert bronchoscope 3 3 No equipment needed

tip into tracheal
lumen and direct tip
toward carina

Reinsert tube over 3 3 No equipment needed
bronchoscope into

trachea and place tip

3 cm above cariana

11

12. Do anterior lateral 3 3 Thoracotomy list
thoracotomy

Start an 1V 3 3 2 2 2 #14, #16, #18 gauge; slcohol wipes; 4 X 4&'s;
2 X 2's; tubing with 1.V. solution

13

AR NS R N AR AR R AR RN NNRR E‘pl“tim of Smci.lty cm “ c.re Descriptors f a2 2222214212723 1223112 Y2222 12
In all cases, the specialty surgeon is a thoracic surgeon.

In general, number codes have been assigned to the anesthesiologist, nurse or corpsman who would handle the
designated procedure at the same time that the general surgeon or specialist would be involved in other tasks.
Any number followed by an asterisk indicates that, with training, the care provider could do the procedure, but is
not the optimal provider.



14. Give norcuron 0.1
mg/kg IV

15. Insert rigid bronch-~
oscope and remove
foreign body

16. Reinsert tracheostomy
tube

Norcuron or other agent; syringe
alcohol wipese; patent I.V.

Rigid bronchoscope; saline; lubricant

No eguipment needed




CARDIO VASCULAR TRAY

BOTTOM LAYER

47 RNIFE HANDLE

STRULLY SCISSOR

POTTS SCISSORS - 25, 45, 60 DEC
NARROW TIP SUTURE SCISSOR

SECOND LAYER

30 DEG PERIPHERAL CL (BLACK)
ACUTE ARG MINATURE CLAMPS

ETR ATRAGRIP CLAMPS

30 DEG DEBAKEY MINATURE CLAMPS
LONG ALLISES

THIRD LAYER

LORG ATRAGRIP TISSUE FCPS
MED ATRAGRIP TISSUE FCPS
8A ATRAGRIP TISSUE FCPS
LONG FINE TIPPED N.H.

MED K.B.

8H FINE TIPPED K.H.

FOURTH LAYER

TANGENITAL OCCLUSION CL (LG ANG
SATINSKY)

BEMB CLAMP

KIDNEY PEDICLE CLAMP



CHEST SET {THORACIC) EQUIPMENT LIST

BOTTOM OF PAN

BETHUNE RIB CUTTER

GIERTZ RIB CUTTER

DOYEN ELEVATORS (1 LT & 1 RT)
ALEXANDER

MATSON

RIB APROXIMATORS (MOVEABLE)
ADSON RONGEUR

TORSIL BUCTION

VEIR RETRACTORS

DEFP RAKES

S8CAPULA RETRACTOR

WRAP IN TOWEL

LORG FIRE THUMRS W/TEETH
LONG FINE THRUMBS W/OUT TEETH
EXTRA LONG RUSSIAN

EXTRA LONG THUMB W/OUT TEETH
LORG ATRAUGRIPS

ON STRINGER
CRAFORD CHEST SC1SSOR

EX LONG N.H.
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EX LONG CURVES

EX LONG CARMALT

REGULAR CARMALTS

EX LORG RUMEL
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RUMEL THORACIC ARTERY CLAMPS
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SEMB
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METZ SCISSORS

LONG METZ SCISSORS
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ALEXANDER

MATSON

RIB APROXIMATORS (MOVEABLE)
ADSON RONGEUR

TORSIL BUCTIOR

VEIR RETRACTORS

DEEP RAKES

BCAPULA RETRACTOR

WRAP IN TOWEL

LORG FINRE THUMBS W/TEETH
LONG FINE THUMBS W/OUT TEETH
EXTRA LONG RUSSIAN

BXTRA LONG THUMB W/OUT TEETR
LONG ATRAUGRIPS

OR BTRINGER

CRAFORD CHEST SCISSOR
EX LONG N.EB.

EX LONG FINE N.R.

EX LONG CURVES

EX LORG CARMALT
REGULAR CARMALTS
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BRONCRUS CLAMPS
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BLADE, SURGICAL #10
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HEMOCLIP, MED.
HEMOCLIP, LRG.
RAZ0R, PROP
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-------------------------------- cesseenn - SUCTION TUBING 20'

VICRYL O CT

VICRYL 2-0 CT
VICRYL 3-0 CT

SKIN STAPLES SM-35W
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MED. CUP 60CC
LAPAROTOMY SHEET
BACK TABLE COVER
TOWELS, STERILE (4)
MAYO STAND COVER
GOWN, STERILE XIR. LRG. (3)
SKIN PREP TRAY
MEDIUM SHEET 44 X 60"

SPONGES

LAP, 18 X 18 (3)

4 X &4 X-RAY DETECT
CYLINDRICAL DISECTOR'S

CAUTERY

.................................

GROUNDING PAD
ELECTRO-CAUTERY HAND PENCIL
CAUTERY MACHINE

CAUTERY EXTENTION BLADE

CATHETER

.................................

CATH. PLUG

FOLEY CATH. TRAY

FOLEY CATH. 16FR. THERMAL
URIMETER DRAINAGE BAG

.................................

EXAM, UNSTERILE
SURGEONS, STERILE
SURGEONS HYPO-ALLERG., STERILE

SOLUTIONS

---------------------------------

IRRIG. WATER 1500CC
IRRIG. NACL 1000CC

------

INSTRUMENTS & EQUIPMENT
LAPAROTOMY SET

EXTRA LONG INSTR.

RETR. UPPER HAND

...... BOSEL CLAMPS

HEADLIGHT, FIBEROPTIC
DEEP BALFOR

DRAINS

PENROSE 1" X 36"

JACKSON PRATT, 7MM & 10MM
JACKSON PRATT RESERVOIR
CATH. MALCOTT 22GR.

CATH. RED RUBBER 14FR.

------ HAVE AVAIL. INTERNAL STAPLES

...........................................

TA 30,55,90. - 3.5MM & 4.BHMM
TA 30,55,90/ - 3.5MM & 4.8MM
GIA MULT! USE URIT & GUN
POWERED PLDS-15W

..........................................

CEFADYL 1GM.
THROMBIN 10,000V

SYRINGE
SYRINGE, 30CC LL

SYRINGE, 60CC LL

SYRINGE, 10CC LL

SYRINGE, 60 CC SLIP TIP

COLOSTOMY BAG

............. essecvesmcsecacssansnesasnsesonssenn

COLOST/TLEOST FLNG, FOGMM X &
COLOST/TLEOST FLNG, 70MM X 4"
LOOP OSTOMY, 100MM

LOOP OSTOMY, 70MM

"""" DRESSINGS

ececescecoe seccancenceves seccanaca P

TELFA
GAUZE, & X 8"
ABD, STERILE




LAPAROTOMY LIST B EQUIPMENT LIST

SBARP RAKES

WIDE MALLEABLE
NARROW MALLEABLE
WIDE DEAVER
NARROW DEAVER
LARGE RICHARDSON
MEDIUM RICHAARDSON
S8MALL RICHARDSON
WIDE HARRINGTON
NARROW HARRINGTON
BALFOUR

TORSIL SUCTIONS

PEEL PACK:

B NN e N e

REGULAR TOWEL CLIPS

#3 KRIFE BANDLES

#4 XNIFE BANDLE

#3 LONG KNIFE RAKDLE

LORG THUMBS WITROUT TEETH
LORG RUSSIANS

FINE GYNES

ADSONS WITH TEETH

LORG ATRAGRIPS

POOL SUCTION

WRAP IR TOWEL:

2 MEDIUM BEMOCLIP APPLIERS - LONG

2
2
2
4
4
4
4
2
4
1
4

1
1
2
1

MEDIUM NEEDLE ROLDERS

LONG NEEDLE ROLDERS - ROT FINE

SPONGE STICKS
LONG CURVES
LAUERS
TONSILS
KOCKERS
BABCOCKS
ALLISES

0 CURVED CRILES

CURVED MOSQUITOES
SUTURE SCISSOR
MAYO SCISSOR

METZ SCISSORS
LONG METZ SCISSOR



SUTURE

SILK A-306F 0 BTRARD
SILX SA-75B 2-0 STRAND
S8ILK BA-74B 3-0 SBTRAND

BTICK TIEB

SILK K-338 2-0
VICRYL J-8338 2-0 6B
BILK K-832E 3-0
CHROMIC G-122B 3-0 8B

BRONCEUS

VICRYL J-3048 4-0 RB-1 (use with
2-0 silk strand for chest
tube skin stitch)

KEEDLR 3/8 CUTTING 2090-14

S8ILK 7370 2-0 X-0

CLOSURE

VICRYL J-849G 2 TP~-1
MAXON 2-0 T-25 OR 628751
MAXOR 3~0 T-285 6287-41

BKIN (ABK)

PDS 2-4228 4-0 F8-2
STAPLE, LOADING UNIT 8M-J5W
STAPLR GUR, BKIN

PACKS AND DRAPRS

PACK, BASIC

BASIN, MAJOR

BASIN, STANDARD SINGLE BXT
TRAY, S8KIR BCRUP BURGERY
COVER, MAYO STARD 8337
SHEET, TRANSVERSE LAP
OOWN, BTER BACK XI A9541
GOWN, STER BACK LAG ASS11
CLOTH DRAPE (S8INGLE)
TOVELS, BTERILE (8 PK)

FOLRY CATHETERS ~-ASK FIRST

TRAY, CATH FOLEY UNIVERSBAL
CATHETER, FOLEY W/T S8ENS 1EFRIC
URIMETER, DRAIR BAG

CAUTERY

CAUTERY HACRINE

PAD, GROURDING ADULT

PERCIL, LECTROSWITCH BANDEAWITC

BOVIRE BOLDER

BLECTRODE, BLADE EXTENDED( ARGON
BEAM MACHINE AVAILABLE)

AROON BEAM PAD

ARGON BEAM TIP

TBORACOTOMY LIST

SPONGRS

SPONGES, CYLINDRICAL DISECTORS
SPONGE, LAP 12 X 12

BPONGE, LAP 18 x 18

SPORGE, GAUZE X-RAY DETECT

BUCTION

RECEPTAL LINER 3000CC
TUBER, CONNECTIRG 20 FT

BOLUTIONS

BOLUTIOR, IRRIG WATER 1500ML
SOLUTIOR, IRRIG NACL 1000

HISCELLANEOUR SUPPLIBS

BLADE, SURGICAL #21
BLADE BURGICAL #10 024760
BLADE, BURGICAL #13

BONE WAX W-310

DACRON TAPE 8618-00
DRAPE, IOBAN 6648
HEMOCLIP, MED

HEMOCLIP, LRG

MAGNETIC INSTRUMERT MAT
MAGNETIC NEEDLE MAT AVAILABLE
RAZOR, PREP DISP

VESSEL LOOPS MAXI RED
VESSEL LOOPS MINI YELLOW

DRAINS

TUBE, CHEST 28FR TBORACIC
TUBE, CHEST 32FR THORACIC
TUBR, CHEST JSFR THORACIC
PLEUREVAC, ADULT

INSTRUMERTS AND EQUIPMENT

CHEST BET

LAPAROTOMY SET

LUNG BPATULA

BEANKBAQG/®U" BHAPED VAC PAC
CARDIO VASBCULAR TRAY

HEADLIGHT

LIGHT RANDLES, BLUR RIGID (2)
CRYO UNIT

BCISBOR, METZ, LORG PINE
APPLIERR, EEMOCLIP, LARGR, LORG

(BEAVE AVAILABLE)

FCP, ATRAGRIP, LONG
CLAMP, COARCTATION

N B, EX. LONG

RETR, MOORSE, BTERNAL
RETR, BIMMELSTRIN

CLAMP, TRORACIC ANEBURYSM
DRESSINGS

DRESSIRNG, TELFA
DRESSING, GAUZE 4 X 6 12 PLY
PAPER TAPR
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TRAUMA CHEST TRAY - Minimal equipment

MEDIMM FINOCHETT] RETRACTOR
EXTRA LONG NEEDLE KOLDER
BABY TOWEL CLIPS

9" CURVE

LONG MAYQO

CURVED CRILE

STRAIGHT CRILE

LAUER

STRAIGHT COARCTATION CLAMP
TANGENTIAL OCCLUSION CLAMP
TONSIL HEMOSTATS

4% KNIFE HANOLE

TOWELS (FOLDED READY TO SQUARE OFF)
PACKAGES COUNTED 12 BY 12'S
STERNAL SAW/LEBSCHE
BETADINE PREP

SUTURE FOR REPAIR

SUCTION

CHEST TUBES

DRAINAGE SYSTEM



HOO1
1/1

HOSPITAL
RESUSCITATION & EVALUATION
ALGORITHM SERIES

Patient arrives in Trauma
Receiving Area (E.D. or O.R.)

i
Has an endotracheal tube been inserted
previously by any route (naso-,
orotracheal, or surgical)?

| |

YES NO

i !

See Prehospital Care See Airway Assessment
"Airway Intubation Module I

Assessment Module

A00l1

HOO02

P



HOO02

1/1
PREHOSPITAL CARE AIRWAY
INTUBATION ASSESSMENT MODULE
Does the patient have a surgical airway that
was inserted prior to arrival at hospital?
YES NO
| I
i {
Does the cricothyroidotomy tube Does the patient have an
or tracheostomy tube seenm to endotracheal tube that
be out of place or blocked? was inserted prior to
T arrival at hospital?
YES T T
| NO YES Ncla
i
1. Remove tube while il
assistant presses See Airway
on wound edges i Assessment
2. Replace tube with 3| Ventilate the patient with Module I
a 7.0 or 7.5 cm a bag-valve-tube-technique,
tracheostomy tube using 100% oxygen @
20 breaths/min
: A001
l__
Successful !
placement? YES Observe the chest wall
T for symmetry of chest
NO wall expansion and listen
| for bilateral equal
! breath sounds

See Flexible Fiberoptic
Bronchoscopy Module

$
Do both hemithoraces move
symmetrically with each in-
HO003 flation and have bilateral
breath sounds?

YES NO
I I
$ !
4| Secure tube See Flexible
Fiberoptic
I Bronchoscopy
! Module
See Breathing
Assessment
Module
HOO03

BOO1




HOO3
1/1
FLEXIBLE FIBEROPTIC BRONCHOSCOPY MODULE ’

5| Quickly insert fiberoptic bronchoscope
through tracheostomy or endotracheal tube

!
Is the tip of the tracheal tube within the trachea?
YES NO
I I
{ {
See Flexible Fiberoptic

Are there secretions (blood,
mucous, vomiting) blocking Bronchoscopy Module A

the tube, distal trachea or
main stem bronchus?

| | HO004
YES NO
I |
i $
6| Suction secretions Is there a foreign N
through bronchoscope . body present?
i
I YES
' | .
Is the airway clear Il .
through the tube and Can the foreign body
~ distal tracheobronchial be removed with the YES
tree? bronchoscope? |
T T T ‘
YES NO NO 7 | Remove
I L . . - | foreign
! body
4{1. Secure tube
3|/2. Ventilate patient
with Fio, of 1.0 @

A

20 breaths/min -

See Extraordinary

i

See Breathing t———— Airway Measures
Assessment Module Module
B0OO1l HOO05




1004

1/1
FLEXIBLE FIBEROPTIC BRONCHOSCOPY MODULE A
Is the endotracheal or tracheostomy tube
tip in either main stem bronchus?
YES NO
| |
i . $
8| Withdraw tube until 9! Withdraw tube over bronchoscope

tip is 2-3 cms above
tracheal carina

!
Can the tracheal lumen be iden-
tified with the bronchoscope?

B |

YES NO
I I
i i
10| 1. Reinsert bronchoscope tip into See Emergency
tracheal lumen and direct tip Intubation
toward tracheal carina Module A

11| 2. Reinsert tube over bronchoscope
into trachea and place tube tip
3 cm above tracheal carina

- $

4| 1. Secure tube

3| 2. Ventilate patient with

Fio, of 1.0 @ 20 breaths/min

A007

3 -
See Breathing Assessment
Module

B0O1




HOO5

1/1
EXTRAORDINARY AIRWAY MEASURES MODULE
can you ventilate the patient
despite distal airway problems?
YES NO
I I
‘ { {
4| 1. Secure tube 1 Is the patient bleeding
3| 2. Ventilate patient copiously from both
with Fio, of 1.0 @ mainstem bronchi?
20 breatﬁs/min ‘
YES NO
i i
See Breathing Assessment Control of bleeding
Module from this point is
— not possible
BOO1 $
See Emergency Bi-
lateral ‘
Thoracotomy Module
l
Q1
Bieeding copiously

from either e’
mainstem bronchus?

1
. - - - . - . YES
Is a foreign body l I

in the tracheo- !
bronchial tree?  +——NO ~12|Do anterior lat-
4 ' - |leral thoracotomy
I‘ l on side of
N? Y?S o bleeding
i !
See Breathing See Rigid Broncho- !
Assessment scopy and Remove See Anterolateral
Module Foreign Body Module Thoracotomy Module

l
B0O1 HO06 Q2




HOO06

RIGID BRONCHOSCOPY AND REMOVE FOREIGN BODY MODULE

prior to arrival?

YES

Is

it
it working?

YES

- NO

Has the patient had an i.v. inserted
NO
i
13| Have an assistant start an

i.v. by whatever route possible

1

14

Give norcuron 0.1 mg/kg i.v.

—1

3| Bag-valve-tube patient with
FiO, of 1.0 € 20 breaths/min
—J
15| Insert rigid bronchoscope and
remove foreign body
i
Was this procedure done through a crico-
thyroidotomy or tracheostomy incision?
YES NO
b |
{ i
16| Reinsert tracheostomy tube See Orotracheal

Intubation Module

See Tracheostomy Tube
Insertion Module

i

HO007

A010




HOO07
i/1

TRACHEOSTOMY TUBE INSERTION MODULE

2| Insert tracheostomy tube
(size 7.0 or 7.5 mm)

'
Successful placement?

NO YES
l l
$ $
See Flexible Fiberoptic 3| Ventilate the patient
Bronchoscopy Module with bag-valve tube

technique using FioO,
of 1.0 @ 20 breaths/min

HOO03

i
Observe the chest wall for
symmetry of chest wall ex-
pansion and listen for bi-
lateral equal breath sounds

. - $
.Do both hemithoraces move
symmetrically with each
inflation and have bilateral
. breath sounds?

YES ‘ N(ID
! $
- 4| Secure tube See Flexible
Fiberoptic
I : Bronchoscopy
- - — i | Module

See Breathing

Assessnment

Module

s HOO3

BOO1l
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AIRWAY

In a good surgeon, a hawk’s eye and lions heart:
and a lady’s hand.
[Leonard Wright: Display of Duties]

A. Overview

Establishing and maintaining an airway is the first step in
trauma resuscitation. Without an adequate oxygen and carbon
dioxide exchange, a patient will die. It is the role of the
trauma team to rapidly diagnose and manage mechanical obstruction
or airway discontinuity first.

Airway problems may be due to injury to the oropharynx,
larynx or trachea, or related to head injury with loss of
consciousness, foreign body problems, or extrinsic compression.
Algorithms in this section focus on the patient’s ability to
breathe with minimal assistance, and if not, move quickly to
establishing appropriate and secured airways by intubation,
tracheostomy or cricothyroidotomy. Once the critical airway is
established, the resuscitation team can proceed to the next level
of primary care, that of breathing.

B. Operation Desert Storm Case Reports

[ The authors are in the process of compiling case scenarios
drawn from Desert Storm experience. We would greatly appreciate
your help in this task. All case reports will acknowledge the
surgeon who reported the case (given that the surgeon would like
this information printed).

The report should be (roughly)in the following format:

1. Patient identifying information.
A 24 yo B Marine corporal . . .

2. Combat situation. True "war stories" are encouraged.
. . . was involve in an amphibious assault exercise on
friendly shores in Saudi Arabia when an M-16 accidentally

fired . . .

3. Injury description.




Striking him in the L groin region . .

Presentation to the hospital ship/field hospital.

He was immediately evacuated by SH-3 helicopter to the
hospital ship USS Mercy. Initial vital signs were . . . he
was sent to the OR approximately 45 minutes after the

initial injury.

Describe OR procedures used. Where possible, refer to
appropriate algorithm. Be sure to point out why deviation
from the algorithm (if any) occurred. Be sure to point out
limitations due to lack of equipment, special circumstances,
or any other item of interest.

Area was quickly prepped . . . scrotal injury with major
bleeding obscured the field. The spermatic cord was
compressed against the pubic tubercle to control hemorrhage

(Node G002, 1/2). .

Post op course.
Recovery was uneventful. After two days he was transferred

via Air Force C-9 to . .
Any other "pearls" or difficulties you’d like to discuss.

Your name, unit, overseas address, permanent address and
phone number (not required).

CAPT Joe Jones (USN(R), General Surgeon assigned to U.S.S.
Mercy, FPO . . ., 111 Main St, Topeka, KS 50000. (555)222-

1212.

Be sure that all information sent is unclassified and does
not disclose information that might be harmful to the
forces presently involved.

We understand the circumstances under which many of you are
operating. 1Ideally, submit on word perfect disc. Typewritten
next best option. Scribbled on the back of a piece of MRE
wrapping--just fine. We are looking for common cases as well as
the more esoteric.

Mail to:

CDR J.M. Linenger, MC, USN
Naval Health Research Center
San Diego, CA 92186-5122
(619) 553-6896

(619) 553-6890 (FAX)

We feel that these case scenarios will be useful to future combat
surgeons with less experience than your own, and we greatly
appreciate your contributions. Thank you. ]



c.

Decision Trees



AIRWAY - PROVIDER & EQUIPMENT LIST

Key to specialty codes: A - Surgeon Key to care descriptors: 1 - Minimal
B - Specialty Surgeon 2 - Adequate
C - Anesthesiologist 3 - Optimal
D - Nurse * - With training
E - Corpsman
TREATMENT  seccece- SPECIALTY CODES ------- EQUIPMENT
A B c D E
1 Administer 0, by mask 3 3 3 2 1 0, mask; 0, tank
at 10 L/min
2 Establish 1.v. 3 3 3 2 2 #16, #18 gauge 1.V. catheters; alcohol wipes; tape;
4X4's; 2X2's; tubing with 1.V. solution; prep
solution
3 Infuse normal saline ki 2 1 Normal saline; 1.V. tubing; established I.V. line
4 Give 0.1 mg/kg 1.V. 3 2 1 Patient must be ventilated and intubated - syringe;
Norcuron alcohol wipes; Norcuron or other agents; patent .V,
5 Bag-valve-mask patient with 3 2 1 Bag-valve-mask; l)2 source; O2 tubing
100X 02 @ 20 breaths/min
6 Insert oral airway 3 2 1 Appropriate size of oral airway; suction device;suction
tubing and kit
7 Remove foreign body in 3 3 3 2 1 Oral airway; suction device; suction tubing and kit
hypopharynx or oropharynx
8 Orotracheal intubation 3 3 3 Endotracheal tubes; tape; viscous Lidocaine; drugs for
sedation
9 Nasotracheal intubation 3 3 3 Endotracheal tubes/stylet; lubricant; tape; syringe;
Laryngoscope; magill forceps; stethoscope;
suction/suction source; viscous Lidocaine
10 Secure ET tube 3 3 3 2 1 Tape; Benzoin ointment; gauze
11 Sellick Maneuver 3 3 3 2 1 No equipment needed
12 Inflate endotracheal 3 3 3 2 1 Syringe
tube cuff
13 Attach AMBU bag to ET tube 3 2 1 AMBU bag; 02 source; 02 tubing
and ventilate
14 Cricothyroidotomy 3 3 2* 1* 1%  Curved hemostat; Endotracheal tube/trach tube (5-7mm)
02 source; AMBU bag
15 Tracheostomy 3 3 #15, #11 knife blade/handle; scalpel; scissors; Bovie

with needle tip; tracheostomy tube or wire endotube;
See trauma tray. 3-0 silk suture ties; zylocaine with
needle; prep solution; trach hook; spreaders

RN A NI R RINEA NSRRI A NIRRTy Expl“tim of chi.lty cm .ﬂ c.re Descriptors WEERAANRNEERRANRRA NI RRA NN ERNRR RN
In all cases, the specialty surgeon is a thoracic surgeon.
In general, number codes have been assigned to the anesthesiologist, nurse or corpsman who would handle the
designated procedure at the same time that the general surgeon or specialist would be involved in other tasks.

Any number followed by an asterisk indicates that, with training, the care provider could do the procedure, but is

not the optimal provider.



16 Secure tracheostomy
tube

17 Ssuture anterior jugular
veins

18 Insert bronchoscope into
NT tube

19 Suction trachea tube

Surgical tape; suture with needle 2.0 silk; surgical
tape

suture; 4.0 vicryl; needle holder; scissors

Bronchoscope machine; scopes; sterile water or saline

AMBU bag; O, source; normal saline for irrigation;
gloves; mas




TRAUMA CHEST TRAY - Minimal equipment

..........................................

- MEDIMM FINOCHETT! RETRACTOR
- EXTRA LONG NEEDLE HOLDER

- BABY TOWEL CLIPS

- 9" CURVE

- LONG MAYO

- CURVED CRILE

- STRAIGHT CRILE

- LAUER

STRAIGHT COARCTATION CLAMP
- TANGERTJAL OCCLUSION CLAMP
- TONSIL HEMOSTATS

= 4% KNIFE HANDLE

- TOMELS (FOLDED READY TO SQUARE OFF)
PACKAGES COUNTED 12 BY 12'S
STERNAL SAW/LEBSCHE
BETADINE PREP

SUTURE FOR REPAIR

SUCTION

CHEST TUBES

DRAINAGE SYSTEM

N S cd N b = b cd ah et B s
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1/1

IRW (o]

Is the patient making any
attempts to breathe?

YES NO
d
41— See Patient Apnea

See Module

Alrway Assessment
Module II

A003

A002




AQO02

1/1
AIRWAY ASSESSMENT MODULE IT
Is the patient talking in a clear voice?
YES NO
I l
! ! -
Is the patient resisting Is the patient —~YES——— See
treatment of obviously unconscious? Assisted
severe wounds? Airway
Module
NO YES NO
A006
{ l 4

Administer O,
by mask @
10 L/min

!
See Breathing
Assessment
Module

B0OO1

2 |1. Have assistant

establish i.v.
by quickest
method (within
1 minute)

3!12. Infuse normal

as possible

See Airway and Treatment
Evaluation Module

saline as rapidly

A004

i

4 1. Give 0.1 mg/kg i.v.

norcuron

L3 2. Bag-valve-mask
patient with 100%
0, @ 20 breaths/min

i

See Orotracheal
Intubation Module

A010




A0O03

1/2
PATIENT APNEA MODULE
Does the patient have obvious trauma to the neck
characterized by dyspnea, marked swelling,
subcutaneous emphysema, or wounds which penetrate
the platysma?
YES i ’ NO
I | l
! - i
Does the patient have injuries Does the patient have obvious
below the level of the cricoid maxillofacial trauma that is
cartilage? causing airway obstruction?
NO YES YES NO
I |
i
i See **x
See Tracheostomy Module A ' Page 2
l
A014 -
{ {
See Cricothyroidotomy - Can the mouth and throat
Module be cleaned of blood, clots,
. dentures, and/or tissue
fragments quickly?
AQ12 . I
YES NO
| C l
== !
Clear airway ©  See
: Cricothyroidotomy
Module
i
6 1. Insert oral airway
5 2. Give 100% O, by bag-
valve-mask 20°
breaths/min A012

d -
See Emergency Intubation
Module A

A007




PATIENT APNEA MODULE A003

2/2
From #*## NO
Page 1
4
Does patient have maxillomandibular
trauma precluding intubation?
YES . TO
) ]
Neck trauma deep Does patient have maxillary
to platysma? trauma precluding naso-
, ’ tracheal intubation?
NO YES YES
| T
1 ! i
See Cricothyroidotomy Emergency .| Emergency
Module Intubation Intubation
Module A Module B
A012
A007 A008

!
Does patient have oromandibular

trauma precluding orotracheal
intubation?

l ]

NO YTS

d $
Orotracheal Emergency
Intubation Intubation
Module Module C

A010 A009




AIRWAY AND TREATMENT EVALUATION MODULE

Cyanosis
Stridor
Wheezing

Choking, Gagging
Violent Coughing
Hemoptysis

DOES THE PATIENT HAVE ANY OF THE FOLLOWING?

Subcostal and/or Intercostal Retractions

YES

{
Is the patient too violent or
combative preventing airway
assessment?

YES NO

!
Have assistant establish
i.v. by quickest method
(within 1 minute)
Infuse normal saline as
rapidly as possible
Attempt giving patient O,
by mask € 10 L/min

AQ04
1/1

See Breathing
Assessment

Module

4. Give norcuron by -i.v.
0.1 mg/kg
i i

See Airway Evaluation Module A

BOO1l

AQ005




AIRWAY EVALUATION MODULE A

A005
1/1

Are there significant facial and/or neck injuries?

|

NO YES
I |
! {
Assess oropharynx with Patient Apnea
laryngoscope Module
l l
! A0O03
Is there a foreign body(s) in the
hypopharynx or oropharynx?
YTS TO
{ {
Can the foreign body(s) be See Assisted
removed without difficulty, Airway Module
quickly and safely (within
30 seconds)?
| A0O6
NT YTS
$ {
See 7| Remove foreign body
Cricothyroidotomy -
A012 l
Is the airway clear?
YES NO
| |
{ {
See Orotracheal Intubation Module See Cricothyroidotomy Module
1 |
A01l10 AO012




AUU6
1/1
ASSISTED AIRWAY MODULE

Does the patient have possible C-Spine injuries, history of
fall, obvious severe head trauma, penetrating injury to neck?

| *' I

YES : NO
l I
Il — !
Does the patient have maxillary Does the patient have oromandi-
injuries that preclude naso- bulary injuries that preclude
tracheal intubation? orotracheal intubation?
YES Ncl> YES | To
{ $
See Nasotracheal See Orotracheal
Intubation Module Intubation Module
l — -
A013
-1 2010
Does the patient have maxillary injuries
that preclude nasotracheal intubation?
YES TO
$ 3 {
Does patient have obvious neck See Nasotracheal
injuries below the cricoid cartilage? Intubation Module
YPIJS To ' A013
! i
See Tracheostomy Module A See Cricothyroidotomy
. Module

A014 - A012




1/1

EMERGENCY INTUBATION MODULE
Module A

Does patient have neck
trauma above hyoid bone?

YES NO
d {
See See
Cricothyroidotomy Tracheostomy
Module Module A

A012 ' AO014




AQOS8

1/1
EMERGENCY INTUBATION MODULE
Module B
Neck trauma present deep to platysma?
YES NO
1 i
Does the patient have See Orotracheal
a compromised airway? Intubation Module
YES NO
Il
Is there significant arterial AO010

bleeding from the neck wound
or an expanding neck hematoma?

YES NO

{
Maintain pressure over
hematoma bleeding site

i i 1
8| Attempt orotracheal intubation

1=
Successful within 1 minute?

NO YES
| |
! i
Is neck wound above hyoid bone? Secure ET tube
YES NO ]
| | See Breathing Assessment
! i Module
See Cricothyroidotomy See I
Module Tracheostomy
Module A B00O1

|
A012 A014




A009S
1/1

EMERGENCY INTUBATION MODULE

Module C

Neck trauma present deep to platysma?

YES

i
Does patient have a |—NO
compromised airway?

NO
{
See Nasotracheal
Intubation Module

YES
{
Is there significant arterial
bleeding from the neck wound or
an expanding neck hematoma?

|

YES ) NO
{
Maintain pressure over hematoma bleeding site

i | I
9! Attempt nasotracheal intubation -

|

il
NO—————— Successful within 1 minute? YTS

A013

I ;
'

il
Is the neck wound above 10| Secure ET tube.
Ventilate patient

the hyoid bone?
with 100% 0, @

| 20 breaths/min

YES TO I
1)

4
See Tracheostomy Module A See Breathing Assessment Module

! [ |
See 2014 B0OO1

Cricothyroidotomy
Module

|
A012




A010

1/1
OROTRACHEAL INTUBATION MODULE
|
5 1. Give 100% O, by bag-valve-mask for 30 seconds
11 5. Have assistant compress the cricoid cartilage with
the thumb, index and middle fingers, pushing
posteriorly to occlude the esophagus
3. Choose 8.5 mm ET tube for large patients, otherwise
use 8.0 mm tube
4. Lubricate tube with 1% Xylocaine jelly
YES i
i Is patient rigid or combative?
Has an I.V. been
established?
YES NO
NO
|
l i
2 |Have assistant 4[ Give norcuron
start I.V. —— 0.1 mg/kg
by any route L |
i !
8| Attempt orotracheal intubation for 30 seconds
{
Was ET tube visualized
passing cords into trachea?
YES NO
| I
! {
12 1. Inflate endotracheal tube cuff See Blind
13 2. Attach AMBU bag to ET tube and Orotracheal

ventilate rapidly 20 times/min
for 3 minutes

Placement Assessment Module

!
See Endotracheal Tube

A01l16

Intubation Module

A011




12

13

A011
1/1

BLIND OROTRACHEAL INTUBATION MODULE

Did assistant feel ET tube slide through larynx?

|

YES

NO

l 6 1.
1. Inflate endotracheal tube cuff

2. Attach AMBU bag to ET tube and 5| 2.
ventilate rapidly 20 times/min
for 3 minutes

11} 4.

{
Remove ET tube and
insert oral airway

Bag-valve-mask patient
with 100% oxygen for
30 seconds

Reattempt blind oro-
tracheal intubation
for 30 seconds

Have assistant continue
compressing the cricoid
cartilage with the thumb,
index and middle fingers,
pushing posteriorly to
occlude the esophagus

i

See Endotracheal Tube ]

Placement Assessment | YES Successful?
Module
NO
A01le6

i !

See
Cricothyroidotomy
Module

A012




A012
CRICOTHYROIDOTOMY MODULE ‘ 1/1

11 1. Assistant compresses the cricoid cartilage with the
thumb, index and middle fingers of one hand, pushing
posteriorly to occlude the esophagus. Assistant
compresses thyroid cartilage with the other hand until

procedure is completed

14 2. Operator makes a horizontal stab wound in cricothyroid
membrane and twists scalpel to allow operator to
insert a hemostat to enlarge the opening

15 3. Operator inserts through cricothyroidotomy opening an
8.0 mm ED tracheostomy tube for large patients
(7.0 mm ED tracheostomy tube for all other adults)

13 4. Operator inflates tracheostomy tube cuff and venti-
lates patient with 100% O, and ambu bag-valve-tube
technique at 20 breaths/min for 1 minute

19 5. Suction tracheostomy tube for 10 seconds

6. Resume positive pressure ventilation

]
{

Is tracheostomy cuff ruptured?
YES NO
| ; ®

i 16| 1. Secure tracheostomy tube with
Repeat steps 3, 4, 5, 6 sutures (2-0 silk) and
with new tracheostomy tube surgical tape around neck
17| 2. If bleeding, suture anterior
jugular veins with 4.0 vicryl
— above and below surgical in-
i cision while assistant
Does tracheostomy cuff maintains pressure
rupture again?
YES NO—— {
| See Breathing Assessment
i Module

—
14 1. Enlarge opening of cricothyroidotomy
2. Insert into distal trachea red
rubber catheter and slide tracheo-
stomy tube over catheter B0OO1
3. Remove catheter while suctioning
12 4. Inflate tracheostomy cuff
13 5. Ventilate patient with 100% oxygen
using bag-valve-tube technique




NASOTRACHEAL INTUBATION MODULE

Is patient breathing?

j

NO

A013
1/4

{
See Cricothyroidot

omy Module

l
A012

!

by deviated septum

2. Anesthetize nostril with 4% cocaine

3. Lubricate nostril with Xylocaine Jelly (1%)

4. Give 100% O, by mask for one minute

5. Size nostril with appropriate size endotrach
tube (Murphey 7.0 or 8.0 with angulated tip)

6. Lubricate endotracheal tube with Xylocaine
Jelly 1%

7. Advance ET tube into nostril and direct tip
inferiorly and posteriorly while maintaining
traction on patient's head to keep head in
midline

1. Choose nostril that is not injured or compromised

eal

i -
Are you using excessive force? Tube should
not bend during this phase

| | | §
YES ~ NO .

| o b

1.
2.

3.

i - L . i
Remove tube ‘ Does tip
Reapply mask and - slide int
give oxygen _ ) pharynx?

of tube
O naso-

‘Try smaller ET tube

- o © YES

Is the next smaller

NO

size ET tube a 6.5 o , -
tube? ‘ ) . 1.

{
Remove tube
Reapply mask
and give 0O,
Try smaller
ET tube

* * % * % %k

* %k % %k




AQ013

2/4
NASOTRACHEAL INTUBATION MODULE
* %* % % % % %* % k k
i
1. Abandon efforts
for nasotracheal ]
intubation Is the next
5| 2. Give O, by bag- smaller tube
valve-mask a 6.5 mm tube?
3. See Crico- — AO012
thyroidotomy
Module - T YES NO
‘ !
[ Try next smaller size ET tube e P
' T
{
Does tip of tube slide
into nasopharynx?
NO : YES
' . '
1. Abandon efforts for 1. Gently ease the ET into hypopharynx
nasotracheal intubation while pulling up on the ring and the
5 2. Give 100% O, by bag- tip of the ET tube =
valve-mask 11]2. Have an assistant compress the cricou
3. See Cricothyroidotomy ' cartilage with the thumb, index and
Module - : ' middle fingers, pushing posteriorly to
occlude the esophagus

' . - 3. While listening to the patient's
breathing through the ET tube, direct the tip of ET through
A012 the cords and into the trachea - (The assistant should feel
the tube slide past cricoid cartilage; the now paralyzed
patient will cough and confirm the position of the tube in
the trachea) N '
11/4. The assistant should maintain pressure on the cricoid
cartilage until the anesthesiologist is satisfied the tube
is in the trachea and the endotracheal cuff is inflated and
adequacy of ventilation is achieved R
12{5. Inflate trach cuff with 10 cc air

r 4 :
13 Attach ambu bag to ET tube and ventilate patient rapidly with 100%
0, while listening to both hemithoraces with a stethoscope

T
{

Do both hemithoraces expand during positive pressure ventilation?

| |
YTS N?

i 1

* *%




A013
3/4

NASOTRACHEAL INTUBATION MODULE

i
Secure tube. See Breathing
Assessment Module

14

BOO1

* %

{
Insert suction catheter down ET tube

i
i

Is there obstruction to passage of
the catheter?

YES NO

1. Remove NT tube
14| 2. Do immediate cricothyroidotomy
3. See Cricothyroidotomy Module

2

NO

|
A012

)

Do gastric contents come from ET
tube with suction or the catheter?

YES

NO

i

13| Reattach ambu bag to tube Release 5 cc of air from
and ventilate with 100% O, ET trach tube cuff

at 20 breaths/min

i

| -
Auscultate both chest walls

! again while giving patient
Is the patient's stomach becoming positive pressure
distended? ventilation

YES NO

{
Remove NT tube - :
Do immediate cricothyroidotomy
See Cricothyroidotomy Module

i
Is the patient
becoming cyanotic?

NO YES
!
A012 Is a flexible fiberoptic
bronchoscope immediately
at hand?
YES NO
i i ]

*

* % * %k %

FTRS



A013

4/4
NASOTRACHEAL INTUBATION MODULE
* % * % %
I
NO
YES - i
| 1. Remove NT tube
i 14| 2. Do immediate
18| Insert bronchoscope cricothyroidotomy
into NT tube 3. See Cricothyroidotomy
T ‘ Module
Is the NT tube 4
within the trachea? Reattempt NT AO012
T intubation within
YES 2 minutes i-
! NO T Does either
1. Adjust NT tube in trachea ! chest wall
so that tip of tube lies Successful within|||move during
approx. 2 cm above carina 2 minutes? positive
2. Secure tube T T pressure
T ‘—YES No— |ventilation?
‘ | 4 T T
See Breathing — Secure tube. See NO YES
Assessment Modu}EJ Breathing Assessment
l Module
BOO1 l
B0OO1
£z

7T\

N

1. Withdraw NT tube with bronchoscope until glottis is
seen and direct tip of bronchoscope through cords
into trachea ' ’

5. slide NT tube over bronchoscope into trachea and
position tip of tube approx. 2 cm above carina

!
Is this successful within 2 minutes?

T T
YES NO

I : | _
{ { $
Secure tube 1. Remove NT tube
T 14| 2. Do immediate
! cricothyroidotomy
See Breathing Assessment — BO0O1l 3. See Cricothyroidotomy
Module Module

A012 | .




AO14

TRACHEOSTOMY MODULE A 1/1

Is there an open wound of neck with
exposure of the cervical trachea?

~YES ) NO
H i
Does the trachea have a See Tracheostomy
traumatic opening? Module B
YES NO
l A015

2!

15 Secure distal trachea
with trach hook or
Allis clamp

i {
Is the opening sufficiently 15| 1. Expose the anterior surface
large to insert an 8.0 mm I.D. of trachea
tracheostomy tube or wire 2. Make a T incision between 2nd
wound endotracheal tube? and 3rd tracheal rings and
extend to 4th tracheal ring
l 3. Hold open "flaps" of trachea
—YES NO and insert 8.0 mm I.D.
l tracheostomy tube or wire
o wound endotracheal tube
i
15| Enlarge opening with o -
scalpel by extending
incision anteriorly
or laterally
— )
4 -
15| 1. Insert tracheostomy tube |
2. Inflate cuff with 10cc air —
13| 3. Attach ambu bag and ventilate with .. |.
100% O, at 20 breaths/min for one
mlnute .
19| 4. Suction tracheostomy tube quxckly
(<10 seconds) )
13| 5. Continue to ventilate with 100%
oxygen at 20 breaths/min

See Breathing Assessment Module

i

B0OO1




AOQ1l5
1/1
TRACHEQOSTOMY MODULE B

1. Make a vertical incision over trachea from
cricoid cartilage to suprasternal notch

5. Have assistant compress both skin edges
forcibly while pulling skin and underlying
tissue laterally '

3. Stab with scalpel directly posteriorly
until trachea is entered below cricoid
cartilage and continue inferiorly for 2 cm

4. With clamp in superior part of tracheal
incision spread trach incision open and -
insert 8.0 mm I.D. trach tube or wire
wound endotracheal tube

5. Inflate cuff with 10 cc air

6. Attach ambu bag and ventilate with 100%
0, for 20 breaths :

7. Suction quickly tracheostomy tube for
less than 10 seconds

8. Resume ventilation with 100% oxygen at
20 breaths/min

!
Control bleeding thyroid isthmus
with running sutures

16 -4

Secure tracheostomy tube or wire
wound endotracheal tube with _
2-0 or 0 silk sutures

i
See Breathing Assessment Module

BOO1




ENDOTRACHEAL TUBE PLACEMENT ASSESSMENT MODULE

Observe anterior chest wall

Do both chest walls move equally?

‘

|

YES

|

{
Auscultate both
hemithoraces

{
Equal breath
sounds on both

{
10[—-Secure tube

NO

AOle6
1/2

{
Does patient have a
penetrating chest injury?

|

YES

NO

{
Secure tube. See
Breathing Assessment
Module

l
B0OO1

sides? 10
YES -.TO
i
19| Suction trachea for 10 seconds
Positive pressure ventilation

)

Is one hemithorax

hyper-expanded, other
not moving?
]
See Breathing Assessment YES NO
Module
|
B0O1 :
Fiberoptic
bronchoscope
available?
YES NO

{

*

* LR




AQO1l6

. 2/2
ENDOTRACHEAL TUBE PLACEMENT ASSESSMENT MODULE
* * * % * %
| I | |
YES NO YES NO
19 { !
Suction trachea Is there a tracheal
bronchial tree deviation to opposite
Position tip of side?
tube 2 cm above
carina l
YES NO
I
{ —
Pull back ET 10| Secure tube
tube one inch Positive pressure
Positive ventilation
pressure
ventilation
i
See Needle
! Thoracentesis
Breath sounds egqual? Module
. | . I
YES ' NO B0OO07 Pull back ET
| | tube one inch
=1 4 :
See Breathing Pull back tube
Assessment another inch
Module Positive pressure !
) T ventilation Breath sounds egqual?
BOO1l
YES NO
i} ! i
Is tube still 10| Secure tube See Fiberoptic
in trachea? See Breathing Bronchoscopy
Assessment Module
| l Module
- YES NO
BOO1 - P0O0O9

'
Attempt reintubation
within 1 minute

|

{
Successful?

| -
YES NO

See Cricothyroidotomy Module

‘ o

A012
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BREATHING

Please do not shoot the pianist. He is doing his best.
[Adjunction to the patrons in a saloon in
Leaderville, Colorado: Oscar Wilde]

A. Overview

After securing the airway, the focus changes to evaluating
the patient’s ability. Breathing depends on two components: the
active expansion and relaxation of the chest wall and diaphragm,
and the passive response of the pulmonary tissue and supportive
airway to the changes in the intrapleural pressure.

Here, the algorithms begin with the assumption that an
appropriate airway has been established. Obviously, there is
significant overlap in the airway and breathing modules. The
thrust is to rapidly evaluate the patient for significant chest
wall injury (flail segment, open thoracic wounds) or more subtle
injury that can lead to rapid deterioration (tension
pneumothorax, tracheobronchial injury). Once the patient’s
breathing is secured, then the circulatory system can be
addressed.

B. Operation Desert Storm Case Reports

[ The authors are in the process of compiling case scenarios
drawn from Desert Storm experience. We would greatly appreciate
your help in this task. All case reports will acknowledge the
surgeon who reported the case (given that the surgeon would like
this information printed). .

The report should be (roughly)in the following format:

1. Patient identifying information.
A 24 yo B Marine corporal . . .

2, Combat situation. True "war stories" are encouraged.
. . . was involve in an amphibious assault exercise on
friendly shores in Saudi Arabia when an M-16 accidentally

fired . . .

3. Injury description.




Striking him in the L groin region . . .

4. Presentation to the hospital ship/field hospital.
He was immediately evacuated by SH-3 helicopter to the
hospital ship USS Mercy. 1Initial vital signs were . . . he
was sent to the OR approximately 45 minutes after the

initial injury.

5. Describe OR procedures used. Where possible, refer to
appropriate algorithm. Be sure to point out why deviation
from the algorithm (if any) occurred. Be sure to point out
limitations due to lack of equipment, special circumstances,
or any other item of interest.

Area was quickly prepped . . . scrotal injury with major
bleeding obscured the field. The spermatic cord was
compressed against the pubic tubercle to control hemorrhage

(Node G002, 1/2). . .

6. Post op course.
Recovery was uneventful. After two days he was transferred

via Air Force C-9 to . .
7. Any other "pearls" or difficulties you’d like to discuss.

8. Your name, unit, overseas address, permanent address and
phone number (not reguired).

CAPT Joe Jones (USN(R), General Surgeon assigned to U.S.S.
Mercy, FPO . . ., 111 Main St, Topeka, KS 50000. (555)222-
1212.

9. Be sure that all information sent is unclassified and does
not disclose information that might be harmful to the
forces presently involved.

We understand the circumstances under which many of you are
operating. 1Ideally, submit on word perfect disc. Typewritten
next best option. Scribbled on the back of a piece of MRE
wrapping--just fine. We are looking for common cases as well as

the more esoteric.

Mail to:
CDR J.M. Linenger, MC, USN
Naval Health Research Center
San Diego, CA 92186-5122
(619) 553-6896
(619) 553-6890 (FAX)

We feel that these case scenarios will be useful to future combat
surgeons with less experience than your own, and we greatly
appreciate your contributions. Thank you. ]



C. Decision Trees



BREATHING - PROVIDER & EQUIPMENT LIST

Key to specialty codes: A - Surgeon Key to care descriptors: 1 - Minimal
B - Specialty Surgeon 2 - Adequate
C - Anesthesiologist 3 - Optimal
D - Nurse * - With training
E - Corpsman
TREATMERT eceees SPECIALTY CODES =---- EQUIPMENT
A B c D E
1. Provide 0, by bag-valve- 3 2 1 02 source; t)2 tubing; Ambu bag; Stethoscope;
tube for Tntubated patients Ventilator
2. Orotracheal Intubation 3 3 3 1* 1% Endotracheal tube; tape; viscous lidocaine
drugs for sedation
3. Provide 02 by mask 3 2 2 02 source; 02 mask
4. Cover defects with 3 3 2 2 Petrolatum gauze; 4 x 4's/tape
petrolatum gauze
5. Apply local measures 3 3 * 1* 1*  Sterile gauze; hemoclips; tape; & x 4's
i.e. compression with
sterile gauze, hemo-clips
or ligation of arterial or
major venous bleeders of
minor chest wall wound(s)
S5a. Continue efforts at 3 3
clinician's
discretion
6. Needle Thoracentesis 3 3 1*  1* 1*  #10, 12, 14 angiocatheter; 1 1/2 finger
glove/rubber band tape; Heimlich valve;
(flutter valve/stop cock); Betadine; 16 gauge needle
7. Tube Thoracostomy (ies) 3 3 Chest tube (sizes #28, #32, #36) catheters; scatpel;
Betadine prep; large curved clemp; chest drainage
collector device; 2ylocaine/syringe; 4 x 4'; suture;
needie holder
8. Insert chest tube 3 3 Betadine prep; Stearns saw; Lebshe knife; Cautery
4/0 monofiliment pledgeted sutures; cardiac tape;
4/0 prolene; scalpels; clamps; hemoclips; chest
retractors; suctions; chest tube (male #36; femsle
#32; child #28); curved clamp; needle holder; prep
solution; xylocaine/syringe; 4 x 4's; tape
9. Secure tube with sutures 3 3 Suture; needle holder; gauze; gauze; Benzoin; tape;
and attach to chest drain- sterile HZO; suction
age system
10. Autotransfusion B} 3 2 2 1*  Autotransfusion set for chest drainage device;
citrate or heparin
11. Clamp chest tube 3 3 2 2 1 Chest tube drainage set; clamps

BEERENIT IR AR E AR N SRR ORI IS E‘plmtim of wi.lw CO*S .-d c.re Dmriptm BERENENNEN ANV ERRANEAIS RN NI
In all cases, the specialty surgeon is a thoracic surgeon.

In general, number codes have been assigned to the snesthesiologist, nurse or corpsman who would handle the
designated procedure at the same time that the general surgeon or specialist would be involved in other tasks.
Any number followed by an asterisk indicates that, with training, the care provider could do the procedure, but is
not the optimal provider.



1* 1* 1* Fogarty balloon catheter; Foley balioon catheter;

12. Chest tube declotting 3 3
Nasotracheal suction catheter; sterile connections

13. Tighten or reposition 3 3 1 1 1 No equipment needed

chest tube




TRAUMA CHEST TRAY - Minimal equipment

-------------- teecsvcacscevesrsnanasarnmnte

[N 2 R N S T S Y

MEDIMM FINOCHETT! RETRACTOR
EXTRA LONG NEEDLE HKOLDER
BABY TOWEL CLIPS

9" CURVE

LONG MAYO

CURVED CRILE

STRAIGHT CRILE

LAUER

STRAIGHT COARCTATION CLAMP
TANGENTIAL OCCLUSION CLAMP
TONSIL HEMOSTATS

4¥ XNIFE HANDLE

TOWELS (FOLDED READY TO SQUARE OFF)
PACKAGES COUNTED 12 BY 12'S
STERNAL SAW/LEBSCHE
BETADINE PREP

SUTURE FOR REPAIR

SUCTION

CHEST TUBES

DRAINAGE SYSTEM



B0OO1
1/1

BREATHING ASSESSMENT MODULE

Does the patient have marked respiratory distress defined by
Tachypnea 2> 40
Hyperpnea
Intercostal retractions
Subcostal retractions
Cyanosis
Dyspnea?

YES
!
Is the patient already intubated?

|

NO YES

{ {
Does the patient have 1| Provide 100% O, by bag-
massive subcutaneous valve~-tube € 20
emphysema of neck? breaths/min

| |

NO YES
l I
] :
2| Do Orotracheal 3| Provide 100%

Intubation 0, by mask
€ 15 L/min

{

See Chest Wall
Assessment Module

A010

{
See Breathing |
Assessment —
Module A j B004

B0O2




BREATHING ASSESSMENT MODULE A

B002

Does the patient have an open pneumothorax?

1/1

|

YES

i

Does the patient have an open pneumothorax(ces)

measuring more than 3 cm in diameter?

NO

NO

i

Cover defect(s) with petrolatum
gauze and tape down on 3 sides

i
Does the patient have massively
bleeding chest wound(s)?

i

YES

|

!
See Massively Bleeding
Chest Wound(s) Module

BOO3

Module

See Chest Wall Assessment

pUSEES.
j

BOO4
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MASSIVELY BLEEDING CHEST WOUND(S) MODULE

Does the patient have bleeding chest wound (s) NO

YES
{

Does the patient have a massively bleeding chest wound(s)
(open pneumothorax with blood loss 2> 10 ml/min, exposed
shredded lung with massive air leak and blood loss, "pulped"
chest wall with multiple arterial bleeding sites with estimated
blood loss in excess of 100 mls/min) that would require an
immediate thoracotomy to attempt to get control?

YES NO
I I
{ {
Does the patient have other 5| Apply local measures - e.d.
massive injuries that would compression with sterile
preclude successful resuscita- gauze, hemo-clips or liga-
tion, e.g. traumatic hemi- : tion of arterial or major
craniectomy, shattered pelvis venous bleeders of minor
with exposed damaged viscera? chest wall wound(s)
YES NO

{
See Chest Wall
Assessment Module T————

{ $
Sa Continue efforts See
at clinician's Immediate
discretion Thoracotomy B00O4
Module -

TOO08




CHEST WALL ASSESSMENT MODULE

B004
1/1

Expose, look at and palpate. chest wall,
anteriorly, laterally, and posteriorly -
log-roll patient if necessary to look

at patient's back

i

Is there or are there penetrating wound(s)
in either or both hemithoraces that may
enter the pleural cavity(s)?

YES

]
See Tube Thoracostomy
Module

NO

|

BOOS8

)
Is a flail

chest(s) present?

YES

i

|

NO

Has a chest

been previously
inserted into
hemithorax with
flail chest?

tube

{
See Breathing
Assessment
Module B

See Tube
Thoracostomy
Module

B00O5

See Breathing
Assessment
Module B

B0OO8

BOOS5




" BOOS
1/1

BREATHING ASSESSMENT MODULE B A

Does the patient have an obvious
neck wound with a contained hematoma?

YES A . NO
|
i
i Does the patient have any signs
See Breathing of tension pneumothorax -
Assessment unilateral?
Module C Distended neck veins
Hyperexpanded hemithorax with

decreased or absent breath

| sounds on that side

B006 Tracheal deviation away from
hyperexpanded hemithorax?

YES NO
I : |
{ $
See Needle . See Breathing
Thoracentesis Assessment
Module Module C

B007 B006




B0OO06
1/1 .

BREATHING ASSESSMENT MODULE C

tracheal deviation,

Does the patient have signs of unilateral tension
pneumothorax other than distended neck veins and

unilateral or bilateral

absent breath sounds?

YES

$
Do Needle Thoracentesis
on side(s) of absent
breath sounds

NO

i
Does the patient have
marked or increasing
subcutaneous emphysema
over one or both hemi-

thoraces?
! |
See Needle Thoracentesis YES NO

Module |
$

Do Tube Thoracostomy (ies)

on side of hemithorax(ces)

B0OO7 with marked or increas-

ing subcutaneous
emphysema

4
See Tube Thoracostomy
Module

B0OO8

i
See Breathing
Assessment
Module D

B0O10O




BOO7

1/1
NEEDLE _THORACENTESIS MODULE
1. Quickly prep anterior chest wall
with Betadine from clavicles to
nipples and to. both anterior
axillary lines.
2. Find angle of Louis and 3rd rib and
position fingers over 3rd rib at
midclavicular line.
3. Direct 16 gauge needle > 3" long
vertically over top of 3rd rib into
pleural space(s) of hemithorax with
subcutaneous emphysema
1= .
Does a great gush of air come out?
YES NO
I |
i i
Patient had a tension Does a great gush
pneumothorax of blood come out?
NO YES
: |
i !
See Tube See Immediate
Thoracostomy <+ Thoracotomy
Module

TOO8

BOO8




B0O8
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TUBE THORACOSTOMY MODULFE

chest tube?

Does the patient have open wound(s) under
pectoral fold in hemithorax requiring a

YES

!
Insert chest tube in least
injured area of hemithorax
needing chest tube - pre-
ferably 2nd ICS, MCL, or
6 ICS, MAL

NO

i
Insert #36 chest tube
under pectoral fold in
hemithorax needing
chest tube

$

Is chest tube blocked with clots?

T
YES

T
NO

9(1. Secure chest tube with 0 silk sutures
10/2. Attach to pleurevac with water seal
and with -20 cm H,0 suction and with
auto transfusion capability

2

4
See Chest Tube
Declotting Module

BO12

$
See Chest Tube
Output Module

BOO9S




11

B009
1/1
CHEST TUBE OUTPUT MODULE

Does air come from any chest tube(s)
at a rate > 5 L/min?

YES . . NO

Suspect

bronchial injury

1
tracheo-

i
" Does the initial bleeding from
any chest tube exceed 1000 ml
within 10 minutes?

YES NO

- i - i

Suspect ma551ve hemo-

thorax

Does blood flow from
chest tube exceed 100 ml
within 10 minutes?

Clamp chest tube I

See Circulation NO YES

Module

!

Is the blood possibly
contaminated with

cool T intestinal contents?
YES NO

‘ i

i 10 Prepare

A for auto
transfusion

{ i {
See Circulation Module——}

cool




BREATHING ASSESSMENT MODULE D

B0O10
1/1

Does the patient have an open pneumothorax
which has not been treated with a chest tube?

YTS TO
i !
See Tube Does the patient have two or more
Thoracostomy signs of respiratory distress?

Module Hypopnea £ 10/min
Tachypnea > 40/min
Subcostal retractions
Intercostal retractions

B0OO8 Cyanosis

Dyspnea?
YES NO

|

2

Has the patient been intubated previously?

i

See Circulation
Module

i

4
See Orotracheal
Intubation
Module

1| Assist ventilation with.
bag-valve-tube and 100%
0, @ 15 L/min

A010

i
See Endotracheal Tube
Placement Module

AOle6

Co01




BILATERAL TENSION
PNEUMOTHORAX MODULE

Are there absent/decreased breath
sounds in right and left chest?

YES NO
$ 4
Needle See Pneumothorax
Thoracentesis Management Module
See Note * - _ l

BO14

)

Are bilateral

pneumothoraces
present?
YES NO
I I
d $
Subpectoral Is a unilateral
Chest Tube pneumothorax
Insertion present?
See Note *#* ' l
No Yes
| I
! H , !
See Secondary ) See Pneumothorax
P002 — Survey Module Management Module [~

B014

Note * : See Module B007 for technique
Note ** : See Module P014 for technique

BO11
1/1




CHEST TUBE DECLOTTING MODULE

12| 1.)

2.)

3.)

4.)

Sterile prep of chest tube - pleurevac

connection.

Separate connection.

Pass one or more of following to evacuate

clots:

a)
b)

c)

Repeat as needed until chest tube clear.

Fogarty balloon catheter;

Foley balloon catheter;

Nasotracheal suction catheter.

Resume suction via pleurevac.

2

Does chest tube have increased
blood, > 200 cc/hr?

YES

Module

2}

Immediate Thoracotomy

I
T008

NO

Is there an air leak
> 5 L/min?

y

YES

BO12
1/1

NO
4= $
Tracheobronchial Chest Tube Output
Injury Module Module A
PO10 BO13




B0O13
CHEST TUBE OUTPUT MODULE A 1/2

Obtain Chest X-ray

{
Is lung well expanded?

YES NO
{ i
Is there persistent Is there a pneumothorax?

air leak < 5 L/min? I

| |

YES NO _ YES NO
| | I |
} i 4 '
Fiberoptic Is there Are all chest Is there a
Bronchoscopy Module constant, tube connec- persistent
persistent tions tight? hemothorax?
bleeding -
< 800 I
P0O0S cc/hr? . :
- YES To, YES TO
i — 1
Tighten, Fiber-
YES NO Recheck. optic
| | CXR Broncho-|
l ! scopy
Is patient's Observe. ModuleJ
hematocrit Secondary
stable? Survey Module !
Is chest tube
| I _ within pleural P0O09
_ space?
YES N : .| P0O2
‘ |
i)
Observe. YES NO i
Secondary | 13|1)Reposition
Survey Module ! 2! chest tube
Emergency Is chest tube 2) CXR
Thoracotomy lying in major
for Bleeding fissure?
P0O02 l
N? YES
Right | T041 i
or Fiberoptic
Left T054 Bronchoscopy
l 2 i i1
* *k # g4

PO0S




CHEST TUBE OUTPUT MODULE A

1) Rep051tlon——1 l
chest tube

13

2) Chest x-ray

B013
2/2

2t
13

l

Does hemothorax

resolve?
YES NO
I |
i { 4
Secondary Emer-
Survey gency
Module Thora-
cotomy
for
Bleeding
P002
Right T041
or
Left TO54




BO14
1/1
PNEUMOTHORAX MANAGEMENT
MODULE
Is air leaking from the chest tube
at rate less than 5 L/min?
i i BO15
YES NO
i ! 1
Is lung fully expanded Massive Pneumothorax
on chest x-ray? Module
T
YES L—-NO-—————j
Is there ongoing - Is chest tube water seal «—
bleeding at > 250 ml/hr? | fluctuating well?
YES NO YES P009 NO
| | |
i —1 4= 113 i

Immediate Secondary Fiberoptic Check position

Thoracotomy Survey Bronchoscopy of chest tube

Module Module Module ‘

{ {

TOO8 P002 Recheck chest Is tube in
x-ray. Is lung pleural
fully expanded? space?

YES NO YES NO
i
Is tube 13|Reposition
within chest tube
fissure? L
T 1
NO YES
—_
{
Pulmonary
Contusion ]
Module Is lung fully
T reexpanded?
T T
TO067 YES NO
[




MASSIVE PNEUMOTHORAX
MODULE

at > 5 L/min?

Is air leaking from chest tube

|

YES

l

Are all external tube

1

|

NO

BO15
1/1

i

Pneumothorax Management

connections air tight? Module
| l : |
YES NO B014
I |
i -4
Fiberoptic 13| Tighten loose
Bronchoscopy connections
Module
—1 ] ‘
P009 Is air still leaking

at > 5 L/min?

YES




6
CIRCULATION

Thou shalt not covet thy neighbor’s house,
thou shalt not covet thy neighbor’s wife,
nor his manservant, nor his maidservant,
nor his ox, nor his ass,
nor anything that is thy neighbor’s.
[Exodus 20:17)

A. Overview

Disruption of the circulatory system often poses the most
dramatic and compelling problems. The physician must stem
significant hemorrhage while making sure that the Airway and
Breathing modules are satisfactorily addressed. 1In the initial
survey, the team must simultaneously control obvious sources of
massive blood loss and provide intravenous access.

The algorithms emphasize adequate intravenous access. Blood
loss has to be matched with replacement fluid. Approaches to the
venous return system are through large bore peripheral and
central venous catheters. Once venous access is satisfactory,
the source of rapidly life-threatening hemorrhage can be
identified and dealt with appropriately. Hemorrhage that is
quickly fatal implies injury to the heart, great vessels in the
chest and abdomen, major arterial injuries, pelvic fractures,
hepatic, or splenic disruption. Rapid control of these
structures in concert with establishing multiple intravenous
access sites is the basis for circulation modules.

B. Operation Desert Storm Case Reports

{ The authors are in the process of compiling case scenarios
drawn from Desert Storm experience. We would greatly appreciate
your help in this task. All case reports will acknowledge the
surgeon who reported the case (given that the surgeon would like
this information printed).

The report should be (roughly)in the following format:

1. Patient identifying information.
A 24 yo B Marine corporal . . .



2, Combat situation. True "war stories" are encouraged
. was involve in an amphibious assault exercise on

frieﬁdly shores in Saudi Arabia when an M-16 accidentally
fired . . .

3. Injury description.
Striking him in the L groin region . . .

4. Presentation to the hospital ship/field hospital.
He was immediately evacuated by SH-3 helicopter to the
hospital ship USS Mercy. 1Initial vital signs were . . . he
was sent to the OR approximately 45 minutes after the
initial injury.

5. Describe OR procedures used. Where possible, refer to
appropriate algorithm., Be sure to point out why deviation
from the algorithm (if any) occurred. Be sure to point out
limitations due to lack of equipment, special circumstances,
or any other item of interest. Area was quickly prepped . .
. scrotal injury with major bleeding obscured the field.
The spermatic cord was compressed against the pubic
tubercle to control hemorrhage (Node G002, 1/2). . .

6. Post op course.
Recovery was uneventful. After two days he was transferred

via Air Force C-9 to . .
7. Any other "pearls" or difficulties you’d like to discuss.

8. Your name, unit, overseas address, permanent address and
phone number (not required).

CAPT Joe Jones (USN(R), General Surgeon assigned to U.S.S.
Mercy, FPO . . ., 111 Main St, Topeka, KS 50000. (555)222-
1212.

9. Be sure that all information sent is unclassified and does
not disclose information that might be harmful to the
forces presently involved.

We understand the circumstances under which many of you are
operating. 1Ideally, submit on word perfect disc. Typewritten
next best option. Scribbled on the back of a piece of MRE
wrapping--just fine. We are looking for common cases as well as

the more esoteric.

Mail to:
CDR J.M. Linenger, MC, USN
Naval Health Research Center
San Diego, CA 92186-5122
(619) 553-6896
(619) 553-6890 (FAX)

We feel that these case scenarios will be useful to future combat



surgeons with less experience than your own, and we greatly
appreciate your contributions. Thank you.

C. Decision Trees



CIRCULATION - PROVIDER & EQUIPMENT LISY

Key to specialty codes: A - Surgeon

Key to care descriptors: 1 - Minimal

B - Specialty Surgeon 2 - Adequate
€ - Anesthesiologist 3 - Optimal
D - Nurse * - With training
E - Corpsman
TREATMENT e=eceee SPECIALTY CODES ------ EQUIPMENT
A B c D E

1. Infuse lactated 3 2 1 Ringer's lactate; established 1.V. line/
Ringer's solution tubing

2. Insert percutaneously 3 3 1* 1* 1* Venous catheters (#14 gauge or #16 gauge 2");

#14 gauge or #16 #12 sterile feeding tube; 2-0 silk ligatures;
gauge 2" catheters 2" silk suture with Keith needle; scalpel;
into arm veins (see trauma tray)

2a. Insert by cutdown #14 3 3 1* 1* 1* Venous catheter; 14 gauge 2" cutdown catheter;
gauge or #16 gauge 2" 16 gauge 2% cutdown catheter; #12 sterile
catheters into arm vein feeding tube; 2-0 silk {igatures; 2-0 silk suture

with Keith needle; scalpel; Betadine; (see trauma tray)

3. Cutdown on greater 3 3 1* 9* 1* Venous catheter; 14 gauge 8" cutdown catheter;
saphenous vein at groin 16 gauge 8" cutdown catheter; # 12 sterile

feeding tube; 3-0 silk ligatures; 3-0 silk suture
with Keith needle; scalpel; Betadine; syringe;
(See trauma tray)

4. Insert percutaneously 3 3 1*  1* 1* 14 gauge B" intracatheter; 30 cc non-luerlok
14 gauge catheter into (Regular tip) syringe; 2-0 silk suture with
right subclavian vein Keith needle; (See trauma tray)
within 2 minutes (may
use Seldinger technique)

S. Cutdown on greater 3 3 1* 1* 1*  Venous catheter; 14 gauge 2" cutdown catheter;
saphenous vein(s) at #12 sterile feeding tube; 2-0 silk ligatures;
ankle(s) 2-0 silk suture with Keith needle; scalpel;

(see trauma tray)

6. Insert 14 gauge 2" 3 3 1*  1* 1* Venous catheter; 14 gauge 2" cutdown catheter;

long 1.V. catheter #12 sterile feeding tube; 2-0 sitk ligatures;
2-0 silk suture with Keith needle; scatpel;
(See trauma tray)

7. Secure catheter with 3 3 1r 1 2-0 silk ligatures; suture
2-0 silk ligatures
and sutures

8. Establish I.v. 3 3 2 #14, #16, #18 gauge; alcohol wipes; tape; 4 X 4's

2 X &'s; tubing with ].V. solution
9. Insertion of percutan- 3 3 1* 1* 1* 14 gauge 6" catheter; prep sotution; drapes

eous 14 gauge catheter 6"
long into right internal
jugular vein within 2
minutes.

L2224 42 1222222214 d2dddddd]] Ewlntim of wialty cm “ c"-e Mriptm RI2 21112222 2 1 i 22 a2 i dldell]d)
In all cases, the surgeon is a general surgeon and the specialty surgeon is a traums surgeon, except for procedure
41, where a cardiac surgeon would be the optimal care provider.

In general, number codes have been assigned to the snesthesiologist, nurse or corpsman who would handle the
designated procedure at the same time that the general surgeon or specialist would be involved in other tasks.

Any number followed by an asterisk indicates that, with training, the care provider could do the procedure, but is
not the optimal provider,



10.

1.

12.

13.

14

15.

16.

17.

18.

19.

20.

21

22.

22a.

23.

Draw from common femoral
veins 60 cc blood for
CBC, platelets, PT, PTT,
fibrinogen, FDE, agu, .
creatinine, NA', X , CL ,
C02, BS, type and cross
match or type and screen

Draw from artery
blood for ABG

Infuse normal saline

Attempt catheterization
of unused subclavian,
common femoral veins and
saphenous veins, and
antecubital veins

Measure blood pressure
in arm

Insert percutaneously

3

3

18 gauge arterial catheter

within two minutes in
femoral artery

Attach arterial
pressure monitoring
tubing and flush

femoral artery
cutdown

Give 2 units of type
specific blood intra-
venously through blood
warmer

Give 2 units of un-
cross-matched blood
intravenously through
blood warmer

Complete transfusion
as rapidly as possible

Insert Foley catheter

Perform percutaneous
suprapubic cystostomy

Monitor urine output

Central venous pressure
measurement

3

3

3

1"

1*

1*

1>

h A

1

2'

2'

i

1

q*

1*

1*

1

1*

Syringe with needle; blood tubes; gauze; alcohol
wipes; laboratory facilities

Blood gas syringe with needle; Heparin; 18
gauge arterial catheter; suture 2-0 silk; prep
solution; scalpel with blade; bag with ice;
(trauma tray)

Normal saline; 1.V. tubing; established l.v. line

16 gauge intracatheter; 30 cc nonluerlok
(regular tip) syringe; 2-0 silk ligatures; 2-0 silk
suture with Keith needle (See traums tray)

Blood pressure cuff; stethoscope

18 gauge arterial catheter; alcohol wipes; gauze;
tape

Tubing, monitor with pressure capability; pressure
bag with Heparin solution

Blood gas syringe with needle; Heparin; 18 gauge
arterial catheter; suture 2-0 silk; prep solution;
scalpel with blade; bag with ice; trauma tray;
lidocaine

Blood; blood tubing; saline solution; blood warmer;
established [.V. line

Blood; blood tubing; saline solution; blood warmer;
established 1.V. line

Cooler for blood and components; blood pump; syringes;
tubing; blood warmers and tubing; lab supplies

Lubricant; antiseptic cleansing solution;
Indwelling Foley catheter; prefilled syringe;
collection bag; various Foley catheters;
temperature probe foley; Monitherm box

Prep solution; gauze; cystostomy catheter; scalpel;
clamps; drainage device

Prep solution; razor; sterile gloves; CVP catheter
introducer; suture; dressing; tape; chest X-ray;
Foley catheter; CVP monitoring system



24.

25.

25a.

26.

27.

28.

30.

n.

32.

3.

35.

36.

37.

Do needle thoracentesis
in hemithorax with un-
treated pneumothorax

Insert chest tube in
hemithorax with tension
pneumothorax and attach
to -20 cm "20 suction

Reposition endo-
tracheal tube if
present

Kanually compress
proximal and distal
bleeding sites

Apply tourniquet above
amputation site and
tighten until bleeding

stops

Clamp and tie axillary
artery and vein

. Pack amputation site

with sterile gauze and
manually compress

Clamp and tie femoral
artery

Apply up to 5 vascular
clamps to arterial and
venous bleeders

Apply vascular clamps
proximal and distal to
injured blood vessel

Secure clamps with
sutures to prevent
dislodgement

Venous blood drawing

Insert percutaneously
or by cutdown 22 gauge
2" catheter into radial
artery

Continue further
efforts at
clinician's discretion

Insert bilateral chest
tubes

Splash Betadine on
anterior chest wall.
Drape and do median
sternotomy; peri-
cardiotomy

1~

1%

2'

Zt

1

1

i*

1*

2*

2'

1*

I

1=

1*

2*

2'

1.

2'

1

#10, 12, 14 angiocatheter; 1 1/2 finger
glove/rubber band tape; Heimlich valve;
(flutter valve/stop cock)

Chest tube (sizes #28, #32, #36) catheters; scalpel;
Betadine prep; large curved clamp; chest drainage
collector device; zylocaine/syringe; & x 4's; suture;
needie holder

Endotracheal tube; tape; viscous lidocaine; drugs
for sedation

Compression dressings

4 x 4's; sterile gauze; tourniguet
Ace wraps

vascular clamps; suture; dressings

Sterile gauze; dressing; ABD dressings; tourniquet

vascular clamp; suture; dressing; tape

vascular clamp; suture; dressing; tape

vascular clamp; suture; dressing; tape

vascular clamp; suture; dressing; tape

Syringe with needle;
blood tubes

Percutaneous: 22 gauge 2" catheter
Cutdown: Blood gas syringe; Heparin;
18 gauge arterial catheter; suture
2-0 silk; prep solution; scalpel with
blade; bag with ice;trauma tray

Chest tube (sizes ¥28, #32, #36) cetheters;
scalpel; Betadine prep; large curved clamp;
chest drainage collector device; zylocaine;
syringe; 4xé's; suture; needle holder

Betadine; sterile drape; sternotomy OR list




39 Put in right atrial 3
purse string and insert
16 French 1.V. tubing.
Secure with purse string

40. Clamp sub-diaphragmatic 3
aorta

41, Put in right atrial 3
and right ventricular
pacing wires and attach
to A-V sequentisl
pacemaker

42 Attempt defibrillation 3
at 30 watts

3 Nurse or corpsman
must assist

16 French 1.V, tubing

Clamp

Pacing wires; AV sequencial pacemaker;
needle; pacing cable

Defibrillator; sterile internal paddles



AMPUTATION - EXTREMITY EQUIPMENT LIST

SUTURE

VICRYL O STRAND
VICRYL 2-0 STRAND
VICRYL 2-0 CT
VICRYL 3-0 CT
ETHILON 3-0 CUTTING

SUPPLIES

DRAPE, SPLIT SHEET
DRAPE, MEDIUM 44 X 60"

MAYO STAND COVER

TOWELS, STERILE (6)

CLOVES, SURGEON ASSORT. SIZES
GOWN, SURGICAL XTR. LRG.

BASIN SET W/ GRADUATE & MED.CUP.
BPONGE, LAP 18 X 18 (2)

PAD, GROUNDING

CAUTERY, RANDSWITCH

SUCTION TUBING 20°

IRRIG. WATER 1500 CC

IRRIG. NACL 1000 C€C

BLADE, SURGICAL #10 (2)

INSTRUMENTS & EQUIPMENT

AMPUTATION SET
ORTHOPEDIC SET
BLADE, GIGLI
CAUTERY, MACBINE

DRESSING

XEROFOAM 5 X 9"
GAUZE 4 X 9" 12 PLY
ABD, LARGE

ELASTIC 4" X 5°
ELASTIC 6" X 5°




AMPUTATION SET EQUIPMENT LIST

BOTTOM OF PAN:

1 AMPUTATION SAW

1 LEWEN BONE ROLDER
3 GIGLI SAW RANDLES
2 DEEP RAKES
1
1
1

STAINLESS STEEL RASP
STAINLESS STEEL FILE
LANGENBECK PER1 ELEVATOR

PEEL PACK:

1 AMPUTATION KNIFE

ON STRINGER:

6 CURVED CRILES



CARDIO VASCULAR TRAY

BOTTOM LAYER

47 RNIFE HANDLE

STRULLY SCISSOR

POTTS SCISSORS - 25, 45, 60 DEG
NARROW TIP SUTURE SCISSOR

SECOND LAYER

30 DEG PERIPHERAL CL (BLACK)
ACUTE ANG MINATURE CLAMPS

STR ATRAGRIP CLAMPS

30 DEG DEBAREY MINATURE CLAMPS
LORG ALLISES

THIRD LAYER

LONG ATRAGRIP TISSUE FCPS
MED ATRAGRIP TISSUE FCPS
SH ATRAGRIP TISSUE FCPS
LONG FINE TIPPED N.BH.

MED N.H.

8H FINE TIPPED N.E.

FOURTH LAYER

TANGENITAL OCCLUSION CL (LG ANG
SATINSKY)

SEMB CLAMP

KIDREY PEDICLE CLAMP




CHEST SET (THORACIC) FQUIPMENT LIST

ROTTOM OF PAN

RETHUNP. NIR CUTTFR

GIFRTZ RIB CUTTER

DOYFN ELEVATORS (1 LT ¢ 1 RT)
ALEXANDER

MATSON

RIB APPOXIMATORS (MOVEARLR)
ADSON RONGEUR

TONSIL SUCTION

VEIR RETRACTORS

DEFP RAKFS

8SCAPULA RRTRACTOR

WRAP 1N TOWEL
LONG FINE THUMRS W/TRETH
LONG FINE TAUMRS W/OUT TEETH
FXTRA LONG RUSSIAN

EXTRA LONG THUMB W/OUT TEETR
LONG ATRAUGRIFS

OR STRIRGER
CRAFORD CHFST SCISSOR

EX LONG N.RH.

EX LONG FINF N.H.

EX LONC CURVES

FX LONG CARMALT

REGULAR CARMALTS

EX LORG RUMEL

BRONCHUS CIANPS

RUMEL TRORACIC ARTERY CLAMPS
DUVAL LURG CLAMPS SFMA
8FMB

LONG ALLISFS

MEDIUM NFFDLE ROLDERS
LONG NEEDLF NOLDER ~HOT FINE
SPONGF. STICRS

T.ONG CURVES

LAUPRS

TONSILS

KOCKERS ~ CLAMP

BABCOCK CLAMP

ALLIS CLAMP

CURVED CRILFR

CURVED MOSQUITOFRS CLAMP
8UTURE 8C1ASORS

MAYO SCISSORS

METZ SC1ssons

LONG METZ SC1880RS




CREST SET (VASCULAR) EQUIPMENT LIST

BOTTOM OF PAN

BETRUNE RIB CUTTER

GIERTZ RIB CUTTER

DOYEN ELFVATORS (1 LT & 1 RT)
ALEXARDER

MATSON

RIB APROXIMATORS (MOVEABLE)
ADSON RONGEUR

TONSIL SUCTIOR

VEIR RETRACTORS

DEEP RAKFS

8CAPULA RETRACTOR

WRAP IF TOWEL

LONG FINE THUMBS W/TEETH
LONG FIRE THUMBS W/OUT TEETH
EXTRA LONG RUSSIAN

EXTRA LONG TRUMB W/OUT TEETH
LONG ATRAUGRIPS

ON STRINGER

CRAFORD CHEST SCISSOR
BX LONG N.H.

EX LONG FINE N.R.

EX LONG CURVES

EX LONG CARMALT

REGULAR CARMALTS

BX LONG RUMEL

BRONCAUS CLAMPS

RUMEL TRORACIC ARTERY CLAMPS
DUVAL LUNG CLAMPS SEMB
BEMB

LONG ALLISES

TONSILS

MEERER

KIDNEY PEDICAL CLAMP
REGULAR RUMELS

REGULAR TOWBL CL1PS

PLACE OF TOP OF TRAY

BUFORD RETRACTOR
PEEL PACK

PLACE ON TOP W/RETR
BUFORD BLADES
#3 LONG RNIFE RANDLE




EXTRA LONG INSTRUMENTS

EXTRA LONG NEEDLE HOLDER
EXTRA LONG FINE NEEDLE HOLDER
EXTRA LONG CURVES

REGULAR RUMEL

MEERERS

BRIDGE FORCEPS

EXTRA LONG ALLISES

EXTRA LONG RUSSIAN

EXTRA LORG THUMB WITHOUT TEETH
LONG BABCOCKS

EXTRA LONG METZ



MEDIANSTERROTOMY BQUIPMENT LIST

BUTURR

MAXOR 2-0 T-25

MAXON 3-0 t-25

S8ILK 3-0 81

BILK 2-0 8B

8ILK 3-0 BTRAND

8ILK 2-0 8TRAND

STAPLE LOADING UNIT SM-15w

8UPPLIES

BASIN, MAJOR BET
GOWN, STER BACK LRG
GOWN, STER BACK XLRG
SEEET, LAB

8HEET, MEDIUM

TABLE COVER

TRAY, SKIN BCRUB

GLOVES

GLOVES, EXAM LRG UNSTERILE
GLOVES, TRIFLEX

CAUTERY

CAUTERY MACHINE
PAD, GROURDING ADULT
PENCIL, LECTROSWITCH HANDSWITCH

MIBCELLANEOUS

BLADE, BURGICAL #10

BLADE, BURGICAL #21

BORE WAX ¥W-310

DACROK TAPR 8618-00

DURA BOOKS, (FISH ROOKS)
MAGNETIC INSTRUMENT MAT
MAGNETIC RREDLE MAT

NEEDLE, SPIFAL 22 GA X 3 1/2
S8YRINGE, 30CC LL

SYRINGR, BULB

SPONGES

SPONGE, 18 X 18 LAP
SPONGE, GAUZER X-RAY DETECT
8PONGE, KITTNER DISECTORS

SUCTION

RECEPTAL LIRER 3000CC
TUBE, CONNECTING 20 PT

SOLUTIONS

BOLUTION, IRRIG WATER 1500MI
S8OLUTION, IRRIG NACL 1000

INSTRUMENTS & BQUIPMENT

CARDIOVASCULAR TRAY
CHRST BET

XX. LONG INSTRUMERTS
HBRADLIGHT

LAP S8BT

N H, EX LONG

RET, HIMMELBTRIN
RETR, MOARSE
BTERNAL BAW

8CIBBOR, LONG PINE METZ
TRAUMA CHEST TRAY

DRAINS

CHEBT TUBER 32FR THORACIC
CHEST TUBE J)6FR THORCIC
PLEUROVAC, ADULT

DREBSINGS

DRESSING, GAUZE 4X8 12 PLY
DRESBING, TELFA

VASCULAR

PELT 3 X 23

SUTURE BOOTS
VESSEL LOOPS, MAXI
VESSEL LOOPAS, MINI




ORTHOPEDIC SET EQUIPMENT LIST

CONTENTS

ON STRINGER:

SHORT K.H.
MEDIUM N.H,
LEWEN BONE CLAMP
LONG CURVE

LAUER

OCBNERS

GYNE ALLISES
REGULAR CURVES
CURVED CRILES
CURVED KELLIES
SUTURE SCISSOR
BANDAGE SCISSOR
MAYO SCISSOR
METZ SCISSOR
REGULAR TOWEL CLIPS

O 0 20 02 4 B R R A e e AN

BOTTOM OF PAN:

ARMY /NAVYS

SHARP RAKES

WIDE BIBBS
NARROW HIBBS
LARGE TAYLOR
SMALL TAYLOR
BENNETTS

ADSON RONGEUR
MEDIUM WEITLANERS
LARGENBECK

PLIER

MALLET

POINTED RONGEUR
SMALL PIN CUTTER
BALL CLIPS

L I S I S B NI S N NI C R Y IR X )

PEEL PACK:

#3 KNIFE HANDLES

#4 KNIFE HANDLE

#3 LONG KNIFE HANDLE
TONSIL SUCTION

#12 FRAZIER SUCTION
LONG TRUMB W/TEETH
FINE GYNES

MEDIUM RUSSIANS
ADSONS W/TEETH

NN N

PEEL PACK:

1 1/4" DRILL BIT
1 7/64" DRILL BIT
1 SMALL METAL RULER




TRAUMA CHEST TRAY - Minimal equipment

[ VI P Ry N i S e ST SN

MEDIMM FINOCHETTI RETRACTOR
EXTRA LONG NEEDLE HOLDER
BABY TOWEL CLIPS

9" CURVE

LORG MAYO

CURVED CRILE

STRAIGHT CRILE

LAUER

STRAIGHT COARCTATION CLAMP
TANGENTIAL OCCLUSION CLAMP
TONSIL HEMOSTATS

4% KNIFE HANDLE

TOWELS (FOLDED READY TO SQUARE OFF)
PACKAGES COUNTED 12 BY 12'S
STERNAL SAW/LEBSCHE
BETADINE PREP

SUTURE FOR REPAIR

SUCTION

CHEST TUBES

DRATNAGE SYSTEM




co01
1/1
CIRCULATION MODULE ‘

Has a large bore (2" 14 gauge oI 16 gauge) i.v.
or i.v.s previously been established?

YES ’ NO

{
Are any of the i.v.(s) working
(i.e., not infiltrated, thromb-
osed or leaking?)

YES NO
| ‘ T
1 1
palpate for carotid pulses See Establish I.V. Module
{
Is a pulse palpable? C002
YES NO
| |
! 4
Palpate for Check EKG monitor
femoral pulses
l '
) Does the patient have asystole or
Is a femoral pulse ventricular fibrillations for a
palpable? rhythm?
YES NO————————] NO YES
I | |
! i i {
See Venous Blood 1| Infuse lactated See Cardiac
Drawing Access Module Ringer's solution Arrest Module
as rapidly as
possible
c026 c028
i

See Establish
I.V. Module

€002




C002
1/1
ESTABLISH I.V. MODULE

Are large arm veins accessible
and not injured proximally?

YES NO

|

i
Insert percutaneously or by
cutdown #14 gauge or #16 gauge
2" catheters into arm veins

i
Successful within 1 minute?

YES NO

)

Has blood been drawn for i}
hematology See Cutdown on

chemical analysis Saphenous Vein at Groin
type and screen/crossmatch? Module

YES NO
| | [~ | coos

l ' ]
See Initial I.V. See Venous Blood
Infusion Rate Drawing Module
Module

coos8

C009




c003
1/2
CUTDOWN ON GREATER SAPHENOUS VEIN AT GROIN MODULE

Have both groins already been shaved
and prepped with Betadine?

YES NO

4
3| Shave and prep both groins with
Betadine within 30 seconds

: $
Drape both groins with sterile towels and choose least
injured groin for cutdown
Make a transverse incision 3" long from midpoint of inguinal
ligament 1" below inguinal crease and parallel to inguinal
crease medially
Pull wound open with gauze and hold open with self-retaining
retractor (medium)
Identify saphenous vein and dissect free of surrounding tissue
Ligate saphenous vein distally
Pass ligature (3-0 silk) around saphenous vein proximally
Make transverse incision in between ligatures on saphenous
vein and enlarge opening in vein with curved hemostat
Insert #12 sterile pediatric feeding tube proximally into
saphenous vein and direct into common femoral vein and push
in tube at least 6"

i
Does venous blood flow back through tube?

YES : NO

{
3| Pull back tube and remanipulate
tube until blood returns

' |
$
Successful within 1 minute?

Y?S NO




CUTDOWN ON GREATER SAPHENOUS VEIN AT GROIN MODULE C003

* % X 2/2
| .
{
i 3| Attach syringe and
Block A Has blood been drawn for attempt aspiration
hematology and chemical of blood
analysis and type and T
cross match? ) !
- YES Successful?
| r ] |
YES NO NO
I | |
$ ! {
3|Ligate proximal ligature See Venous Blood 3|1. Remove tubing
around feeding tube and Drawing Module 2. Check for
secure tube to i.v. kinks or clots
tubing containing Ringer's
lactate
coos
{
Is a kink or clot
present in tube?
i
See Initial I.V. |
Infusion Rate YES " . NO
Module |
{
3| Insert new
feeding tube
€009 |
$
Successful blood
return within 30
seconds?
YES NO
i 1
[ Ligate vein —
{
Is the other groin injured?
T
———YES NO
{ {
See Percutaneous 3| Cutdown on other
C004 Subclavian Vein saphenous vein
Catheterization T
Module 1!
) t Successful within
See Block A+ YES 2 minutes?
€003 T
NO




C004
1/1

PERCUTANEOUS SUBCILAVIAN VEIN CATHETERIZATION MODULE

Is the right shoulder free from serious injury
in area of subclavian artery or vein?

|

YES

i

4| Insert percutaneously 14
gauge catheter into right
subclavian vein within

2 minutes (may use Sel-
dinger technique)

|

i
Successful within
2 minutes?

NO

)

vein?

Is the left shoulder free
from serious injury in area
———— of subclavian artery or

YES

i

14 gauge catheter

(may use Seldinger
technique)

4| Insert percutaneously

into left subclavian
vein within 2 minutes

l

{
Successful within 2 minutes?

YES

NO

—4

Has blood been drawn for hematology and
chemical analysis and type and cross match?

i

YES

i
4 Secure I.V.
with sutures

catheter

3
See Initial I.V.
Infusion Rate
Module

|
C009

NO

!
See Venous
Blood Drawing
Module

i

)

coos8

See Multiple I.V
Insertion Module

|

C0o05
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MULTIPLE I.V. INSERTION MODULE

Are both legs and groins free of serious
injuries which may affect venous drainage?

YES

|

i

5| 1. Cutdown on greater
saphenous vein(s) at
ankle(s)

6| 2. Insert 14 gauge 2" long
i.v. catheter

7| 3. Secure catheter with 2-0
silk ligatures and sutures

|

NO

|

l
See Additional I.V.
Insertion Module A

i

1| Attach i.v. tubing to solution of
Ringer's lactate and infuse as
rapidly as possible

1]
See Blood
Pressure Module

Co12

Co06




ADDITIONAL I.V.

INSERTION MODULE

Is either arm and shoulder
free from serious injury?

|

YES NO

NO~—— 1Is an

in place?

i

i.v. already

|

YES

Is there another vein in the
arm which is accessible and
not catheterized?

i

YES

|

1 l

C006
1/1

2| Insert percutaneously or ) )
2a| by cutdown a 14 gauge, Is one of the groins free
2" long i.v. catheter from injury and not
into vein and secure with already catheterized?
2-0 silk sutures
YES
il ‘ i
1| Attach i.v. tubing with 3| Cutdown on this groiny|

Ringer's lactate and
infuse as rapidly as

possible

at saphenous vein

2!

See Cutdown on Greater
Saphenous Vein at
Groin Module

$
See Blood
Pressure Module

C003

Co012

{
See Percutaneous
Internal Jugular
Vein Catheteri-
zation Module

Co007




coo07
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PERCUTANEOUS INTERNAL JUGULAR VEIN CATHETERIZATION MODULE

Is there a deep traumatic wound at the
base of the right side of the neck?

| -

YES NO
| |
! !
Have attempts been made to 9| Attempt insertion of
catheterize both subclavian percutaneous 14 gauge
veins and saphenous veins — catheter 6" long into
and/or common femoral right internal jugular
veins under parameters vein within 2 minutes.
outlined previously? Seldinger technique may
l be used
i
YES NO {
’ Successful within 2 minutes?
i |
8! Establish another ——NO YES
i.v. by any route |
| : i
! 8| Attach i.v. tubing
See Initial I.V. containing normal
Infusion Rate 12| saline and infuse
Module as rapidly as
- possible
1
Cco009 : i
. See Blood
i Pressure
13| Attempt catheterization of Module

unused subclavian, common
femoral veins and saphenous
veins, and antecubital veins

Cco012




10

VENOUS BLOOD DRAWING MODULE

Draw from common femoral vein. 60 cc blood
for CBC, platelets, PT, PTT, fibrinogen,
FDP, BUN, creatinine, Na‘, K', Cl°, CO,, BS,
type and cross match or type and screen

$
11 Draw from either common femoral
artery blood for ABG

i
See Initial I.V.
Infusion Rate
Module

co09

co08
1/1



14

INITIAL I.V. INFUSTION RATE

1| commence infusion of 1000 cc Ringer's lactate
as rapidly as possible

2

Is the right arm and shoulder free

from serious injury?

YES

Measure blood pressure
in right arm

i

!

Module

See Blood 14
Pressure <+«

NO

co009
1/1

i

Is the left arm and shoulder
free from serious injury?

YES

|

NO

l

co012

4
Measure blood
pressure in
left arm

i
See Femora .
Artery
Palpation
Module

co010




FEMORAL ARTERY PALPATION MODULE

Co10
1/1

Are both common femoral arteries palpable?

!

YES

']

Do both legs have serious
wounds that suggest
arterial insufficiency?

|

YES

{
Choose femoral artery
in leg with the least
wounds

NO

NO

|

l

pulse?

Does one common femoral
artery have a palpable

NO

YES

{
See Cutdown on
Common Femoral
Artery Module

co11

1

{
15f_1nsert percutaneously 18 gauge femoral

- arterial catheter within 2 minutes

Successful within 2 minutes?

l

YES

|

NO

11| 1.
16| 2.
7 3.

Draw ABG

i

Attach arterial

pressure monitoring
tubing and flush
Secure line with
2-0 silk sutures

i
See Cutdown on
Common Femoral
Artery Module

)

See Blood Pressure

Module

C01l2

Co1l1




co1l1l

1/1
CUTDOWN ON FEMORAL ARTERY
Is the groin prepped and draped?
Yes : No
| : I
$ i
17|(A) Infiltrate area over femoral 17|A) Prep groin from above
artery with 1% lidocaine — inguinal ligament to
B) Make vertical incision over : proximal 1/3 thigh
course of artery, below B) Drape off area
inguinal ligament, x2 or 3

inches

C) Incise skin, subcutaneous
tissues. 1Insert self-
retaining retractor

D) Open fascia over artery

E) Direct needle/catheter into
artery under direct vision -

$

11} 1. Draw ABG

16| 2. Attach arterial pressure monitoring tubing
and flush tubing and catheter

7| 3. Secure catheter and tubing connection
with 2-0 silk sutures

{
See Blood Pressure Module

col2




BLOOD PRESSURE MODULE

co12
1/1

Does the patient have any significant

torso trauma?

YES

:
Is an arterial line
in place?

14

NO

{
See Arterial

YES

NO

Il
Measure blood pressure
by cuff in least injured

arm with radial pulse

r
-——TIs the SBP > 100

mm Hg? —

Catheterization T
Module ,YTS
] il
co27 Slow i.v. infusion rate

all i.v.s

to 200 ml/hr total for

T
NO

¢
Is the SBP < 100 mm Hg?

NO YES

]

Has the urinary

been catheterized?

Slow i.v.
rate to 400 ml/hr
total for all i.v.s

{
infusion

] il
bladder

i
l I Has a total of 2
YES NO liters of Ringer's
| | lactate solution
i ] been infused?
See Urine See Foley T
Output Catheterization YES NO
Module Module | |
d =
See Blood l{Complete
Transfusion infusion
Cco017 C016 Module of 2
liters of
Ringer's
lactate
C013

i
See Blood Pressure
Module A

C014




i8

co13
1/1

BLOOD TRANSFUSION MODULE

Is type specific blood immediately available?

|

YES

l

|

NO

i

!
Give 2 units of type specific
blood intravenously as rapidly

Is the patient a female
less than 45 years of age?

as possible through blood
warmer (s) heated to 41 ‘c

| T

YES NO

blood

Is O negative

1)

available?

|

YES

|

{
19| Give 2 units of uncrossmatched
O negative blood intravenously
as rapidly as possible through
a blood warmer heated to 41 ‘c

!
o

!

19| Give 2 units of
uncrossmatched

O positive blood
intravenously as
rapidly as possible
through a blood
warmer heated to 41°C

— '
— See Blood Pressure

L

]
Module A +———
|

C014




BLOOD PRESSURE. MODULE A

Block A

Measure blood pressure

i
Is the SBP > 120 mm Hg?

YES

I

NO

co14
1/1

!
Adjust total i.v.
rate to 100 ml/hr total
for all i.v.s

infusion

i

Is the SBP < 100 mm Hg?

NO

|

YES

{
Adjust total i.v.
infusion rate to
200 ml/hr for
all i.v.s

!
Have 2 units of
blood already
been transfused?

| |

YES NO
il
See Urine Output Module
{ )
Does the patient |20{ Complete
have evidence of trans-
Cco017 significant on- fusion as
going blood loss? rapidly as
I possible
YES NO
!
1 Return to
See Massive Transfusion Block A,
Module this
t Module

COo15

Have you been through
C013/C014 twice?

YES

|

|

NO

|

See Blood Transfusion

!

Module

|
co13
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MASSIVE TRANSFUSION MODULE

Initiate massive transfusion protocol

i
Blood Bank will immediately provide 10 units
of type of blood requested:
Uncross-matched
and/or Type specific
and will immediately process:
10 units platelets
10 units FFP/10 units cryoprecipitate
10 units packed cells
in order to provide every 15 minutes:
4 units of packed cells
1 unit of FFP (500 ml) or
5 units cryoprecipitate
5 units of platelets

{

11{ Have monitoring nurse draw
from arterial line every
30 minutes, blood for:

ABG
. HCT
Na*', K, ca'™ (ionized)
Platelets
PT, PTT
Fibrinogen
FDP

to assess adequacy of transfusion
and status of clotting mechanism

$
See Foley Catheterization Module

Co1l6




C016
FOLEY CATHETERIZATION MODULE 1/1

Is there trauma to the penis or pubis area?

NO YES

|

|
21| Insert Foley catheter

!
successful within 5 minutes?

YES NO

i
22| Perform percutaneous
suprapubic cystostomy —

ma | !
Look at urine—]

!
Is there torrential hemorrhage (mixture of blood and urine
flowing in excess of 250 ml/min or urine hematocrit > 25%)7?

YES NO
I : l
!

l |

Plan immediate laparotomy to

identify source of hemorrhage ! !
Nurse Physician
{ !
See Urine See Serious
i Output External
Are there multiple i.v.s Module Bleeding
already inserted? I Module
T T
TO Y?S Cc017
! i’ co022
See Multiple I.V. See Blood Pressure
Insertion Module Module

| |
co05 co12




co17
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URINE OUTPUT MODULE

Measure urine output

i
Is urine output > 5 ml/5 min?

NO YTS
il
! 22a| Have monitoring nurse
See Volume Challenge | measure hourly urine
Module output
1
co18 l
Monitoring Nurse:

22a! Is hourly urine output
less than 60 ml over
1-hr period?

Have monitoring nurse
continue to monitor
urine output on an

. hourly basis.

- 22a| Notify physician in
charge if urine
output becomes less
than 60 ml/hr




12

14
22a

018

VOLUME CHALLENGE MODULE 1/1

Monitoring Nurse:

12| Infuse 500 ml normal saline intravenously

as rapidly as possible

[ =

4 -
14| Measure SBP

4

Is the SBP > 120 mm Hg?

YES i NO

|

|
4 i
Does the urine output Is the SBP < 100 mm Hg?
increase at a rate greater
than 5 ml/5 min? I
I Y?s
YES : NO 4 NO
| See Blood
! Transfusion
Maintain total | Module
i.v. infusion — |
rate at 200 ml/hr I
C013
! !
Continue to monitor 12| Repeat infusion of 500 ml
SBP and urinary normal saline as rapidly .
output as possible
$
i Does the urine output increase
Endpoint for nurse to a rate greater than
5 ml/5 min?
YES NO_——T——_
!
Is a CVP line in place?
T T
YES NO
| I
il 1}
See CVP Measurement See Percutaneous
Module Subclavian Vein
I Catheterization
Module
co1¢9 [

Cc004




Cc019
1/1

CENTRAL VENOUS PRESSURE MEASUREMENT MODULE

Monitoring Nurse:

23| Attach to central venous catheter a CVP
monitoring system (electronic or manometer)

i
23 Measure CVP

i
Is CVP > 20 mm Hg?

YES : NO

| |

{ {
Are the neck veins Is CVP < 5 mm Hg?
distended? . I

| o NO YES
YES E NO |
i

I
Have you been through

{
Is there a chest or Volume Challenge
upper abdominal injury Module C018 once?

compatible with a : I |

diagnosis of pericardial
tamponade? . _N? YTS
l . - ’ { 12 =
YES - ' -~ NO See Volume Continue
| Challenge to infuse
] Module i.v.s at
See Pericardial ’ a rate of
Tamponade : 1000 cc/hr
Module
Co T c018
{ $ {
T004 ' Obtain portable
supine chest ]

Return to Blood

x-ray stat
Pressure Module

{
See Portable Chest c012
X-Ray Module

C020




Surgeon:

PORTABLE CHEST X-RAY INTERPRETATION MODULE

Is there a previously unrecognized
tension pneumothorax(ces)?

|

YES

24

l
Do needle thoracentesis
in hemithorax with
untreated pneumothorax
See Note

25

l
Insert chest tube in hemithorax
with tension pneumothorax and
attach to -20 cm H,0 suction (under-
water seal [pleurevac]))

!

Is there an endotracheal tube whose
tip is in either mainstem bronchus?

YES

|

NO

i

25a| Pull back endotracheal tube a

sufficient distance to place tip

tube

of tube 2" above carina and secure

i

See Portable Chest X-Ray
Interpretation Module A

co21

Note: See Needle Thoracentesis

Module B007 for technique

C020
1/1



co21
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PORTABLE CHEST X=RAY INTERPRETATION MODULE A

Is the CVP catheter in the
great veins kinked or coiled?

YES

NO

23

1.
2.

i

Remove CVP catheter
Reinsert new catheter over
guide wire within 2 minutes

Successful within 2 minutes?

1)

YES

l

l

23| Remeasure CVP +
1

NO

YES—Physician

d
Nurse

NO

Monitoring Nurse

i

12| Infuse i.v.s as rapidly
as possible to keep SBP
> 100

—

L

4
See Serious External Bleeding Module

i

See Volume
Challenge Module

co1ls

Cco022




26

co22
1/1

SERIOUS EXTERNAL BLEEDING MODULE

Is brisk arterial or venous hemorrhage
present in one or more extremities?

YES

|

NO

i

4
Perform manual compression
proximal and distal to
bleeding

Is a tournigquet to control
bleeding already in place?

NO YES

i

!
Does the bleeding decrease?

YES

|

NO

Il
Apply compression
dressings to site(s)
compressed

26

i
Do these dressings
control the bleeding?

See External
Bleeding Elsewhere
Module

c025

NT YES

! I
Does the patient have
traumatic amputation(s)?gr —

YTS NO

i . 1
See Traumatic See Mangled Limb
Amputation ——— Module
Module L

€024

co023




Cc023
TRAUMATIC AMPUTATION(S) MODULE . i/1

Is there a traumatic amputation anywhere
below the shoulder or hip joint(s) ?

YES ‘ NO

l

it

27| Apply tourniquets immediately
above amputation site and
tighten until bleeding stops

i
i Does the patient have a
See Control of traumatic amputation at
Bleeding Module the shoulder joint?
YES NO
i !
28|1. Clamp and tie axillary Does the patient have a
artery and vein traumatic amputation at
29|2. Pack amputation site with " 7| hip joint?
sterile gauze and manually -
compress : | I
YES NO
|- |
! I i
See Control of 26| Manually compress See Control
| Bleeding Module femoral artery at of Bleeding
1 inguinal ligament Module
PO0O1
P0O0O1

$
Does bleeding from amputation
site diminish or stop? ~

YES ' S \[¢)
30 i . il
~—Clamp and tie femoral artery Can the bleeding be con-
trolled with vascular
clamps?
T _ T
Y?s NO
l |
30| 1. Clamp and tie femoral artery See Laparotomy|
2. Apply up to 5 vascular clamps Module
31 to arterial and venous bleeders I

ABOOZ
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MANGLED LIMB(S) MODULE

Cco24
1/1

amputation?

Does the patient have rapid bleeding
from mangled limb(s) that will require

i
Apply tourniquets at level
just above mangled area and
tighten until bleeding from
mangled limb stops

i

Does the patient have a laceration
of a large blood vessel not located
in the mangled limb or at site of
traumatic amputation?

i

YES

|

{
See Large Blood Vessel
Laceration Module

See Control of
Bleeding Module

coz25

P0OO1




c025

1/1
IARGE BIOOD VESSEL LACERATION MODULE
Is the blood vessel easily seen in the wound?
YTS N(I)
! $
32| 1. Apply vascular clamps 26| pack wound with sterile gauze
proximal and distal to and apply pressure

injured blood vessel
33| 2. Secure clamps with
sutures to prevent

dislodgement
2
Does the bleeding diminish
with pressure?
YTS TO
) i )
26| Continue to compress 26| Apply additional
with ace wraps pressure on artery .
proximal to woungAJ
{
Is bleeding successfully controlled?
YES NO
| |
{ {
26| Assign person to 26| Continue to apply
~—— continue to hold pressure
pressure on
artery and wound
!
i ! [ﬁ See Control of
L ' : - ~ Bleeding Module

P00l




Co026

1/1
VENOUS BLOOD DRAWING ACCESS MODULE
Have saphenous vein catheters
been inserted in both legs?
YTS TO
! $
Is an antecubital 34| Draw percutaneously blood
vein accessible? from leg without an i.v.
| catheter in situ
YTS NO
{ {
Is there an i.v. See Percutaneous
running distal to Subclavian Vein
antecubital vein? Catheterization
Module
YES NO
C004
' r :
34 Draw blood percutaneously - See Venous Blood
from antecubital vein | Drawing Module
1 .
coo08

!
Is the other
antecubital vein
accessible and
not proximal to
an i.v. site?

NO YES

i
See Percutaneous
Subclavian Vein
Catheterization
Module

C004




co27

1/1
ARTERIAL CATHETERIZATION MODULE
Is either radial artery pulse palpable?
YES ‘ NO
I I
i r !
35| Insert percutaneously or by — Is either femoral
cutdown 22 gauge 2" catheter artery palpable?
into radial artery within
4 minutes (preferably right
radial artery)
YES TO
! ' .
Successful within 4 minutes? 17| Do cutdown on common ‘
femoral artery on —_—
l leg with least injurXJ
YES NO
|
) Il
11|1. Draw ABG 17| 1. Insert 18 gauge 6"
16|2. Attach arterial catheter
— pressure monitoring 11| 2. Draw ABG
tubing 16| 3. Attach arterial
713. Secure line with pressure monitor-
2-0 silk sutures ing tubing
7| 4. Secure line with
2-0 silk sutures
‘ |
See Blood - N
Pressure Modulng i ,
Choose femoral artery
in the leg with the
least injury
C012

{

17 Insert percutaneously 18 gauge 6"
catheter into common femoral
artery within 2 minutes

i
Successful within 2 minutes?

YES NO




36

cozs

1/1
CARDIAC ARREST MODULE
Does the patient have more than two
life-threatening wounds that would
negate a successful resuscitation?
i.e. brain, thorax, abdomen
brain, thorax, pelvis
brain, thorax, extremities
brain, abdomen, extremities
YES NO
| l
i i
Continue further Three modules must be done
efforts at clinician's simultaneously
discretion Multiple I.V. Insertions - CO005
Massive Transfusion - C015
Serious External Bleeding- C022

i
Are there bilateral chest
tubes in place?

YES No

i
37| Insert bilateral
chest tubes

Is bleeding greater than 200 ml/min
coming from both chest tubes?

i

YES

NO

i

i

Median Sternotomy Open
Heart Massage Module

See Bleeding From
One Chest Tube Module

C030

co29




Co029

1/1
BLEEDING FROM ONE CHEST TUBE MODULE
Is there significant bleeding 2 250 ml/hr
from one chest tube?
YES NO
| I
' _ '
Right chest tube? N See Median Sternotomy
Open Heart Massage
I Module
YES
I
$
See Immediate Right C030

Anterior Thoracotomy

Module

TO38

i
See Immediate Left Anterior

Thoracotomy Module .

TOS51




MEDIAN STERNOTOMY OPEN HEART MASSAGE MODULE

C030
1/1

38

Splash Betadine on anterior chest wall
Quickly drape patient from chin to both groins
Do median sternotomy:; pericardiotomy

{

Is there an intrapericardial injury?

YES

See Intrapericardial
Injury Module

l

l
Q6

|

i

Is the

fl
heart dilated?

|

NO

|

42

Attempt defibrillation
at 30 watt seconds

!
Put in right atrial
purse string and insert
16 French i.v. tubing
and secure with purse
string

Begin transfusion
through tubing

Clamp sub-diaphragmatic
aorta

Put in right atrial and
right ventricular pacing
wires and attach to A-V
sequential pacemaker

YES
i— 39
Begin open heart
massage
i
Does the patient have —NO——
ventricular fibrillation? 20
| 40
Y?S
{ 41
Prepare for defibrillation
{
T
4

Successful conversion to
sinus tachycardia?

See Open Cardiac Message
Module

i

|

YES NO

See Control of
Bleeding Module

i

POO1

TOO03




PENETRATING INJURIES « PROVIDER & EQUIPMENT LIST

Key to specialty codes: A - Surgeon Key to care descriptors: 1 - Minimal
B - Speciaity Su-geon 2 - Adequate
€ - Anesthesiologist ) 3 - Optimal
D - Nurse * . With training
g - Corpsman
TREATMENT ecsscece SPECIALTY CODES ocec==- EQUIPHENT
A B8 o 0 E
1. Place patient on 3 3 3 2 1*  ventilator with tubing; 02 source; 02 tubing
ventilator
2. Check erterial blood gas 3 3 3 2 1*  Laboratory capability;Syringe; Heparin; sponge; ice
3. Adjust Fi0, to maintain 3 2 1*  Ventilator with tubing; 0, source; O, tubing
Pa0, 280
4. Adjust tidal volume/rate 3 2 1*  ventilator with tubing; 02 source; 02 tubing
to maintain PaCC, <30, 225
5. Adjust tidal volume/rate 3 2 1* ventilator with tubing; 02 source; 02 tubing
to maintain PaCo, <60, 230
6. lInsert orogastric tube 3 3 1* f{* 1* QOrogastric tube; irrigating syringe; normal
saline; suction source; tubing; tape
7. Connect tube to 3 3 1* Orogastric tube; irrigating syringe; mormal
intermittent suction saline; suction source; tubing; tape
8. lInsert orogastric tube 3 3 1 1 1*  Laryngoscope; orogastric tube; irrigating
with laryngoscopy if syringe; normal saline; suction source; tubing;
necessary tape
9. Lubricate nasogastric 3 3 1* NG tube; lubricant
tube :
10. lnsert tube into 3 3 1* 1= {* NG tube; irrigating syringe; lubricant; normal
nostril saline; suction source; tubing; tape
11. Instill 50 cc air into 3 1*  Irrigating syringe
gastric tube
12. Attempt passage via 3 3 1* 1* 1* |aryngoscope; orogastric tube; irrigating
mouth., Laryngoscope syringe; normal saline; suction source; tubing;
may be recuired tape
13. Sterile prep of chest 3 3 1* Betadine solution; chest drainage system; tubing
tube - chest drainage suction source
system
14. Pass Fogarty balloon 3 3 1* 1* 1* Fogarty balloon catheter; Foley
or Foley balloon balloon; nasotrachea! suction
catheters, or naso- catheter; sterile connection

tracheal suction catheter

T332 32 82232223220 2122222 2% Ewl“tim of Smcialty cm “ care bescriptors RN P ARNREL P RO NAREBROENNERRRER
In most cases the specialty surgeon is a thoracic surgeon. However point 20 could be accomplished by an ear/nose
throat specialist. Alsc points 2%, 30, 31, and 32 would require a radiology team, and point 34, an orthopedic

or vascuiar surgeon ts be cptimal.

In general number codes have been assigned to the amesthesiologist, nurse or corpsman who would handle the
designated procedure at the same time that the general surgeon or specialist would be involved in other tasks.

Any nutber followed by an asterisk indicates that, with training, the care provider could do the procedure, but is
not the optimal provider.



15. Suture skin around
chest tube tightly

16. Cover skin/tube
interface with
vaseline gauze

17. Pass large channel
bronchoscope

18. Pass small channel
scope or switch endo-
tracheal tube

19. Pass ET tube below
injury using broncho-
scope for guidance

19a. Suction blood and
mucus and irrigate
with saline mucomyst
until clear

20. Cervical approach
to tracheal repair

21. Obtain stat chest
X-ray

22. pull back the tube
an appropriate distance
to allow endotracheal
tube tip to lie 1®
above carina

23. Secure the endo-
tracheal tube

24. Manipulate gastric
tube until its tip
lies within the stomach

25. Do needle thora-
centesis on side of
tension pneumothorax

26. Insert chest tube
on side of pneumothorax

27. Subpectoral Chest Tube
Insertion Module

28. Do thoracotomy
amd Lobectomy

29. Measure systolic
blood pressure

30. Get CAT scan of brain

Radiology Team

Radiology Team

1*

1*

1>

1%

1*

2-0 silk; needle holder

vaseline gauze

Bronchoscope; bronchoscope machine; suction;
lubricant; ET tube

Bronchoscope; bronchoscope machine; suture;

lubricant; small channel scope; ET tube

Bronchoscope; bronchoscope machine; suture;
lubricant; small channel scope; ET tube

Suction capability; saline; mucomyst

Thoracic tray
X-ray machine; plate; light source; sfethoscope

AMBU bag; syringe

Tape; Benzoin ointment

NG tube; syringe

#10, 12. 14 angiocath; 1 1/2 finger
glove with rubber band tape; Heimlich
valve (flutter valve with stopcock)

Scalpel; chest tube (male #3656, female
#32, child #28); scissors; clamp (curved)
0-silk (Keith) needle holder; prep
solution; 2ylocaine with syringe; & x &4's
tape; suction set-up; suction tubing

Scalpel; chest tube (male #36, female

#32, child #28; scissors; clamp (curved)
0-silk (Keith) needle holder and sutures;

prep solution; zylocaine with syringe; & x 4's
tape; suction set-up; suction tubing; vaseline
and sterile gauze dressings

Thoracotomy list; chest sets (thoracic and
vascular)

Blood pressure cuff: stethoscope

CT capability; contrast material; syringe;



31. Get CAT scan of face Radiology Team CT capability; contrast material; syrivnge;

32. CAT scan with contrast Radiology Team CT capability; contrast material; syringe;

of abdomen and pelvis

33. Review patient's 3 3
status; oxygenation;
perfusion; metabolic
status; antibiotic/tetanus

34. Amputate limb 3 3 Large clamps; tourniquet; retractors; dressings;
suction device; extremity amputation list
35. Repair injured 3 3 orthopedic and Vascular trays

extremity




AMFUTATION - EXTREMITY EQUIPMENT LIST

SUTURE

VICRYL O STRAND
VICRYL 2-0 STRAND
VICRYL 2-0 CT
VICRYL 3-0 CT
ETHILON 3-0 CUTTING

SUPPLIES

DRAFE, SPLIT SHEET

DRAPE, MEDIUM 44 X 60"

HAYO STAND COVER

TOWELS, STERILE (6)

GLOVES, SURGEON ASSORT. 8I2ES
GOWN, SURGICAL XTR. LRG.
BASIN SET W/ GRADUATE & MED.CUP.
SPONGE, LAP 18 X 18 (2)

PAD, GROUNDING

CAUTERY, HANDSWITCH

SUCTION TURING 20’

IRRIG. WATER 1500 CC

IRRIG. RACL 1000 €C

BLADE, SURGICAL #10 (2)

INSTRUMENTS & EQUIPMENT
AMPUTATION SET
ORTHOPEDIC SET

BLADE, GIGLI

CAUTERY, MACHINE

DRESSING
XFROFOAM § X 9*
GAUZE 4 X 9" 12 PLY
ARD, LARGE

ELASTIC 4" X 5°
ELASTIC 6" X §*




AMPUTATION SET EQUIPMENT LIST

CONTENTS

BOTTOM OF PAN:

1 AMFUTATION SAW

1 LFWEN BONE HOLDFR
3 GIGCLI SAW HANDLES
2 DEEP RAKFES
1
1
1

STAIRLESS STEFL RASP
8TAINLESS STFEL FILE
LANGENBECK PERI ELEVATOR

PEEL PACK:

1 AMPUTATION KNIFE

OR STRIRGER:®

6 CURVED CRILES




CHEST SET (THORACIC) EQUIPMERT LIST

BOTTOM OF PAN
BETEURE RIB CUTTER

GIERTZ RIB CUTTER

DOYER ELEVATORS (1 LT & 1 RT)
ALEXANDER

MATEOR

RIB APROXIMATORS (MOVEABLE)
ADSON RONGEUR

TONSIL SBUCTION

VEIR RETRACTORS

DEEP RAKES

BCAPULA RETRACTOR

WRAP IN TOWEL

LORG PINE THUMES W/TBETH
LONG PINE THUMBS W/OUT TEETE
EXTRA LONG RUSSIAN

EXTRA LONG THUMB W/OUT TEETE
LONG ATRAUGRIPS

ON STRINGER

CRAPORD CHEST SCISSOR
EX LONG N.H.

EX LONG FINE R.B.

RX LORG CURVES

EX LONG CARMALT

REGULAR CARMALTS

EX LONG RUMEL

BROMCHUS CLAMPS

RUMEL THORACIC ARTERY CLAMPS
DUVAL LUNG CLAMPS SEMB

8EMB

LORG ALLISES

MEDIUM NEEDLE BOLDERS

LONG NEEDLE HOLDER -KOT PINB
BPONGE STICKS

LONG CURVES

LAUERS

TONSILS

KOCKERB -~ CLAMP

BABCOCK CLAMP

ALLIS CLAMP

CURVED CRILER

CURVED MOSQUITOES CLAMP
SUTURE SCISSORS

MAYO SCISSORS

METZ BCISSORS

LONG METZ BCISSORS




CBEST SET (VASCULAR) EQUIPMENT LIST

BOTTOM OF PAN

BETHUNE RIB CUTTER
GIERTZ RIB CUTTER

DOYEN ELEVATORS (1 LT & 1 RT)

ALEXANDER
MATSON

RIB APROXIMATORS (MOVEABLE)

ADSON RONGEUR
TONSIL SUCTION
VEIN RETRACTORS
DEEP RAKRES
SCAPULA RETRACTOR

WRAP IN TOWEL

LONG FINE THUMBS W/TEETH
LONG FINE THUMBS W/OUT TEETE

EXTRA LONG RUSSIAN

EXTRA LONG TRUMB W/OUT TEETH

LONG ATRAUGRIPS

ON STRINGER

CRAFORD CHEST SCISSOR
EX LONG N.H.

EX LONG FINE N.H.

EX LONG CURVES

EX LONG CARMALT
REGULAR CARMALTS

EX LONG RUMEL
BRONCHUS CLAMPS

RUMEL TBORACIC ARTERY CLAMPS

DUVAL LUNG CLAMPS SEMB
SEMB

LONG ALLISES

TORSILS

MEEKER

KIDNEY PEDICAL CLAMP
REGULAR RUMELS
REGULAR TOWEL CLIPS

PLACE ON TOP OF TRAY

BUFORD RETRACTOR
PEEL PACK

PLACE OF TOP W/RETR

BUFORD BLADES
#3 LONG KNIFE HANDLE




ORTHOFEDIC SET EQUIPMENT LIST

CONTENTS

OR STRINGER:

2 SAORT N.R.

2 MEDIUM N.H.

1 LEWEN RONE CLAMP
1 LONG CURVE

1 LAURER

4 OCHNERS

2 GYNE ALLISFS

2 REGULAR CURVES
4 CURVED CRILES

2 CURVED KRELLIFS

1 SUTURE 8SCISSOR

1 BANDAGE SCISSOR

1 MAYO SCISAOR

1 MFTZ SCISSOR

6 REGULAR TOWEL CLIFS

BOTTOM OF PAN:

2 ARMY/NAVYS

2 SHARP RAYES

2 WIDF HIRBS

2 FARROW HIBRS

2 LARGE TAYLOR

1 SMALL TAYLOR

2 BENNFETTS

1 ADSON RONMGENR

2 MEDTUM WEITLANERS
1 LANGENBECK T
1 PLIER

1 MALLET

1 POINTED RONGFUR

1 SMALL PIN CUTTER
6 BALL CLIFS

PEEL PACK:

3 KNIFE NANDLES

14 RNIFE HANDLE

#3 LONG ENIFE HANDLE
TONSIL SUCTION

#12 FRAZIFR SUCTION
LONG TRUMB W/TEETH
FINE GYNES

MEDIUM RUSSTANS
ADSONS W/TEETH

NN N M e e B

PEEL PACK:

1 1/4" DRILL BIT

1 7/64™ DRILL BIT

1 SMALL METAL RULER




SILR A-306R O ATRAND
8ILK BA-75 2-0 STRAMD
S8ILK BA-74R 3-0 STRAND

8TICK TIPS

8ILX K-330 2-0
VICRYL J-833R 2-0 S8R
BILR K-8)2° 3-0
CAROMIC 0-122R 3-0 &R

BRONCRUS

VICRYL J-304R 4-0 RR-1 (uea with
2-0 silk strand for ochest
tube akin etitch)

NREDLE 3/8 CUTTING 2090-14

OR

8ILK 7370 2-0 X-0

CLORURE

VICRYL J-849G 2 TP-1
HAXON 2-0 T-25 OR 628781
MAXOR 3-0 T-285 6287-41

BKIN (AAK)

PNY 7.-422R 4-0 Fr8-2

SBTAPLR, LOADING UNIT 8M-3%W
@TAPLR CUR, BKIM

PACRS ARD DRAPRS
PACK, BAAIC
BASINR, MHAJOR
BASIR, STANDARD BINGLE SEY
TRAY, BKIN BCRUP SURGRRY
COVER, MAYO ATAND 8317
SARET, TRANAVRRAR LAP
GOWM, STRR BACK X1 A9%41
OOWNR, BTPR BACK LAG A9311
CLOTH DRAPR (RIROLE}
TOWELS, STERILE (8 PK)

FOLRY CATHRTRRS --ASK PIRST
TRAY, CATR FOLRY UNIVERAAL
CATWRTRR, FOLRY W/T SRNS 1€6FR3IC
URINETER, DRAIN BAG

CAUTERY MACRIRR

PAD, GROUNDIRG ADULT

PENCIL, LPCTROSWITCH RANDEWITC

BOVIR ROLDRR

BLECTRODE, BLADR EXTRRNRD( ARMON
BRAM MACRINE AVAILARLE)

ARGON RRAM PAD

ARCOR BRAM TI1P

THORACOTOMY LIBT

S8PONAFB, CYLIRDRICAL DISRCTORS
BPORAR, LAP 12 X 12

SPONAR, LAP 18 x 18

BPONGE, GAUZR X-RAY DETECT

BUCTION

ARCEPTAL LIRPR 3000CC
TUBE, CONRRCTING 20 FT

BOLUTIONS

SOLUTION, IRRIO WATRR 1500ML
BOLUTION, IRRIG NACL 1000

MIRCRLLARROUR BUPPLIRS

BLADR, BURGICAL #21

BLADR BURGICAL #10 024760
BLADR, BURGICAL 18

BONE WAX ¥-310

DACROR TAFTK 8618-00
DRAPR, IORAN 6648
RPMOCLIP, MPD

RRMOCLIP, 1RO

MAGRETIC INSTRIUMPRT MAT
MAOGNETIC NPRDLR MAT AVAILABLR
RAZOR, PRPP DIAP

VRAARI, LOOPA MAXT RPD
VESSEL LOOPS MIN! YRLLOW

DRAINS

TURE, CRPST 28FR TRORACIC
TURR, CARBT 32FR THORACIC
TURE, CARAT 36FR THORACIC
PLRURRVAC, ADULT

INATRUMRNTS ARD RQUIPMPNT

CRV.ST BRT

LATAROTOMY BRT

LUNG BPATULA

RPANBAG/®U® RAIAPRD VAC PAC
CARDIO VASCULAR TRAY

WPADLIGRT

LIORAT RANDLES, BLUR RIGID (2)
CRYO UNIT

SCIBROR, MPTZ, LONG PIRR
APPLIRR, HREMOCLIP, LARGE, LONG

(RAVE AVAILARLE)

FCP, ATRAORIF, LONG

CIAMP, COARCTATION

R A, RX. 10NC

RRTR, MOORBR, STRRNAL

RPTR, RIMMRLSTRIN

CLAMP, THORACIC ANBURYSM

DRESAINGS

DRRSSIRG, TRLFA

DRESSING, OAUZR 4 X ¢ 312 PLY
PAPER TAPR




. TRAUMA CHEST TRAY - Minimal equipment

- MEDIMM FINOCHETT! RETRACTOR
- EXTRA LONG NEEDLE HOLDER

- BABY TOMEL CLIPS

- 9" CURVE

- LONG MAYO

CURVED CRILE

STRAIGHT CRILE

LAUER

STRAIGHT COARCTATION CLAMP
TANGENTIAL OCCLUSION CLAMP
- TONSIL HEMOSTATS

4L¥ KNIFE HANDLE

- TOWELS (FOLDED READY TO SQUARE OFF)
- PACKAGES COUNTED 12 BY 12'S
STERNAL SAW/LEBSCHE
BETADINE PREP

SUTURE FOR REPAIR

SUCTION

CHEST TUBES

DRAINAGE SYSTEM

.

P2 A N —d h ek b ed b et P b s
.



P00l
CONTROIL_OF BLEEDING MODULE 1/2

Is source of significant bleeding from brain
i.e. blood coming from exposed brain and/or
basilar skull fractures?

YES NO
$
I Is significant bleeding
! coming from head and neck
See Brain Wound with Venous wounds?
Sinus Injury Module l
| Yes NO
BROO1 |
i i
See Penetrating Neck Wound Is significant bleed~
Injury Module ing coming from thorax
I and/or chest tubes
(> 250 ml/hr)?
NOO1 r
NO
YES l
1 i
Is bleeding coming from Is significant
YES—{ right chest tube and/or bleeding coming
right hemithorax? from the abdominal .
T wall or suspected
: NO to be within the I
] abdomen?
See Emergency Right Thoracotomy
for Bleeding Module
T YES NO
T041
i
Is bleeding coming from left chest
tube and/or left hemithorax?
YES NO
| |
i $
See Emergency Left Thoracotomy See Transsternal
for Bleeding Module Thoracotomy Module
I l
TO0S54 TOOS




P00l

CONTROL OF BLEEDING MODULE 2/2

YES

l
See Initial Evaluation of
Penetrating Abdominal Wound
Module

AB0O1l

* %

NO

!
Is significant bleeding
coming from the external

genitalia?

YES NO

i

Female?

|

YES

NO

I

i
See Secondary
Survey Module

|
P002

{
See Female External
Genitalia Injury
Module

i

See Male External
Genitalia Injury

Module

G001

G002




P002
' 1/1
SECONDARY SURVEY MODULE

[—————- Is the patient intubated?

YES

|
i
Is patient on a ventilator?

YES NO
I I
i i
Does the patient have See Ventilation
adequate gas exchange? Module
Pa0, > 100 and PaCO, < 407 : T
| | P003
YES NO
| l
{ 1
See Gastric See Chest Tube
Tube Module Evaluation Module
P004 P006
i
Is the airway secure and clear?
1 - |
YES NO
| I
{ it
Does the patient have adequate See Airway
gas exchange with O, by mask? Assessment
Pa0, > 100 Module 1
PacO, < 40
pH > 7.26
Resp rate > 12, < 36
No dyspnea A001
No stridor
NO YES
| '
i ] Does the patient have a pene-
See Gastric Tube ~—YES—— trating injury of the thorax
Module 44J or abdomen?
i
i
P004 i
P017—1 See Secondary

Survey Module A




P0OO3
1/1
VENTILATION MODULE

. Anesthesiologist:

1|Place patient on ventilator
Fio, 100% -

Rate 12

Tidal volume 15 cc/kg

i
2 |Check arterial blood gas

i
Does patient have significant head injury?

. Yes | , No
Anesthesiologist: |

{

3{Adjust FiO, to maintain PaO, 2 80
4 |Adjust tidal volume/rate to
maintain PaCoO, < 30, 225

. Anesthesiologist:
{

3|Adjust FiO, to maintain Pa0, > 80
5|Adjust tidal volume/rate to
maintain PaCO, < 40, 2> 30

Monitoring Nurse:

i i
2 |Recheck blood gas every 15 minutes - 30 minutes
after each ventilator change

i
See Secondary Survey
Module

P002




‘ P0O0O4
GASTRIC TUBE MODULE 1/1

Does the patient have midface and/or nasal
injuries, possibly associated with a basilar

skull fracture?
YES NO
| : I
i {
6| Insert orogastric tube See Inserting Nasogastric
within 2 minutes Tube Module

|

!
Successful within 2 minutes? P005
YES NO
| I
! !
7| Connect tube to Does the patient (715 the patient's
intermittent have a penetrating—NO—— abdomen distended
suction injury to the | I and tympanitic?
abdomen? : I
‘ ,. : NO YES
YES |
| — @
) 8| Insert oro-
Defer placement of gastric tube
orogastric tube with laryngo-
until laparotomy scopy if
then do gastrostomy necessary
i

C |
[Aéee Chest Tube —
Evaluation Modulegr

P0O06




INSERTING NASQOGASTRIC TUBE MODULE

10

Lubricate nasogastric tube

{
Insert tube into right
or left nostril

i

Does nasogastric tube pass easily into oropharynx?

Yes

No -

{

into stomach.

Continue gentle passagé
May hold «—

head up/tongue forward T
to aid in passage

i

Attempt passage through
opposite nostril

P00S
1/1

i

Does nasogastric tube pass
easily into oropharynx?

i

Does stomach decompress
readily with free flow -——YES
of gas/gastric contents?

No

|

Yes

I 12| Attempt passage via
No . - mouth.

{

Laryngoscope

| may be required

T

!

Connect to inter-|11|Instill 50 cc air

mittent suction

l
See Chest Tube
Evaluation
Module

POO6

t

i

into gastric tube
while listening
over stomach

T
{

Is tube in stomach?

Yes No

—— I

i

Pull back to oropharynx
Repeat process as needed

]
{

Successful?

Yes No
J L




CHEST TUBE EVALUATION MODULE

Is/are chest tube(s) in situ?

YES NO
| I
4 4
Does (do) the chest tube(s) See Chest X-Ray
appear clotted? : Module A
| |
YES NO PO11
| I
{ 4
See Chest Tube(s) Is blood coming from any
Declotting Module A chest tube(s) at a rate
I greater than 250 ml/hr?

P0O0O7

YES

—
{

Right chest

tube(s) only?

YES NO

4 {

See Emergency Right Left chest —NO—
Thoracotomy for tube(s) only?
Bleeding Module :

T
YES -

!

TO41 See Emergency Left
Thoracotomy for
Bleeding Module

T054

NO

{

Is there a significant
air leak from any
chest tube(s)?

T
NO

i
YES

I |

{ =
See Air See Chest
Leak X-Ray
Module Module A

| l
" P0OO8 P0O11

Module

il
See Transsternal
Thoracotomy

l

TOOS




P0O07

‘ 1/1
CHEST TUBE DECLOTTING MODULE A
13 1. Sterile prep of chest tube - pleurevac
connection
2. Separate connection
14 3. Pass one of following to evacuate clots:
a) Fogarty balloon catheter (preferable):
b) Foley balloon catheter;
c) Nasotracheal suction catheter
I
Successful in removal of clots within 2 minutes?
YES NO
|
d
Does blood come from any
chest tube(s) at a rate
greater than 250 ml/hr?
NO YES
I
]
Is there a significant l
air leak (> 3 1/min) ]
from any chest tube(s)? Right chest tube
I l bleeding only?
YES NO | I
I | YES NO
i ! | |
See Air Leak See Chest i i
Module X-Ray See Emergency Left only?
I Module A Right Thoro- T T
l cotomy for YES NO
P008 Bleeding |
P0O11 Module i
I See Trans-
sternal
TO041 Thoracotomy
Module
See Emergency Left |
T054 Thoracotomy for - TOO09

Bleeding Module




P0OO8
AIR LEAK MODULE 1/1

Are all the external chest tube(s)
seals and connections airtight?

| |

YES " NO

Il

15 1. Suture skin around chest

tube tightly

16 2. Cover skin/tube interface
with vaseline gauze

3. Tighten loose chest tube
connections

4. Check pleurevac for proper
function

{
Do air leaks > 3 1l/min persist?

] - YES - NO
See Fiberoptic | 4J I
Bronchoscopy - . ! l
Module 4J See Chest X-Ray
Module A
P009°
P0O11




FIBEROPTIC BRONCHOSCOPY MODULE

Patient intubated with > 7.0 mm tube?

YES

{

NO

P009
1/1

i

Pass small channel scope or

17| Pass large channel 18
bronchoscope switch endotracheal tube
{ it
Is the tip of the endotracheal tube above
the main carina?
YES NO
: , !
Inspect trachea above +—— Reposition endotracheal tube
main carina. Is there
a tracheal injury?
YES NO
I |
i {
19 |Pass ET tube below [;s the carina normal? ~NO
injury using
bronchoscope for |
guidance YES
l !
I Inspect mainstem Evidence of a tear?
i bronchus, orifice
See Tracheobronchial of each lobe |
Injury Module YES NO
t
| ; 1
PO10 Is there evidence Is airway occluded?
of an airway injury? t
I
NO I YES NO
p—————YES L
d
19a| Suction blood and mucus
|
{
YES Does airway clear? ——NO
19a| Irrigate with saline
mucomyst until clear
4
P01l —{ See Chest ! 1
i _J

X-Ray Module -




P0O10
1/1

TRACHEOBRONCHIAL INJURY MODULE

Is injury in the proximal trachea?

| . |

YES NO
| I
il 1
Cervical approach to Is injury in distal
tracheal repair trachea?
1! YES NO
See Neck Exploration |
Module o ]
Is the injury in
the right mainstem
bronchus?.
NOO2 . |
YES NO

|

4 {
See Right Emergency
Thoracotomy for Air
Leak Module

|
T064

i

See Left Emergency
Thoracotomy for Air
Leak Module

l
TO65




PO11

/1
CHEST X-RAY MODULE A
21| Obtain stat chest x-ray (portable supine)
{
Is an endotracheal tube in situ?
YES NO
|
H
Is the tip of the endotracheal
tube in either main stem
bronchus or at the carina?
YES NO
l .
$
22] 1. Pull back the tube
an appropriate
distance to allow
the endotracheal
tube tip to lie 1"
above the carina
23| 2. Secure the endo-
tracheal tube
$
1
{
Is there an orogastric tube
or nasogastric tube in situ?
YES NO
I |
i $
See Chest X-Ray Module B See Chest X-Ray Module C

P012 PO13




PO12
1/1

CHEST X-RAY MODULE B

- Does the tip of the nasogastric
tube or orogastric tube lie
within the stomach?
YES N?

$
Is the tip of the tube
lying within either

hemithorax?
NO YES
| |
$ {
24| Manipulate gastric Pull out gastric
tube until its tip tube
lies within the stomach

!
! . See Chest X-Ray
: - Module C

PO13




CHEST X-RAY MODUIE C

r013
1/1

Are both lungs fully expanded on chest x-ray?

YES NO
| |
1 $
Is the cardiac silhouette Is there a tension
widened, contain air or pneumothorax?
metallic fragments? I l
f NO YES
YES NO | |
i 4
, Is there a pneumothorax| 25|Do needle
i or pneumothoraces? thoracentesis
See Subxiphoid T on side of
Pericardiotomy YES tension pneu-
Module r+——————NO mothorax
{
I Is a chest tube al-
TO05 ready in place on side
of pneumothorax? )
{ 26 Insert chest
I tube on side

—

1
Is there a lobar

hematoma/pneuma-
tocoele?
YES NO

YES
| 1

i
Is it kinked or
in too far or
in the major
fissure?

$ 13

See Lung See Initial
Hematoma Evaluation
Module of Penetrat-

Wound Module

ing Abdominal

PO16 T

ABOO1

Pull back chest
tube or replace

!

See Chest X-Ray Module D

1!

1
PO15

NO———7———0f pneumo-

thorax

{
See Subpec-
toral Chest
Tube Inser-
tion Module

P014




27

SUBPECTORAL CHEST TUBE INSERTION MODULE

Sterile prep of chest from nibple line to

posterior axillary line

Anesthetize skin at anterior-midaxillary
line at rib space level with nipple
Anesthetize rib space o

Incise skih for 1 inch

Using scissors, cut sharply over the top
of rib into the pleural space

Insert 36 French chest tube and attach to
chest tube drainage system with =20 mm H,0
suction o

Suture tube in place with 0 silk sutures

Apply vaseline and sterile gauze dressing

{
See Chest Tube Evaluation Module

P0O06

PO14
1/1




CHEST X-RAY MODULE D

Repeat chest x-ray
(portable supine)

Are both lungs fully
expanded on chest x-ray?

.

|

YES

PO15

.

Is there a lobar
hematoma/pneumatocoele?-

YES

NO YES

2

4
See -Lung Hema-
toma Module

P016 -

1/1
NO
|
i
Are the chest tubes

in good position?

NO

I

4

Reposition

-See Initial _
Evaluation of
Penetrating
Abdominal
Wound Module

ABOO1

chest tubes

]
See Secondary
Survey Module A

{
See Fiberoptic
Bronchoscopy
Module

P0O09

|
P0O17




PO1l6

1/1
LUNG_HEMATOMA MODULE
Is there evidence of a lung hematoma
encompassing all of one lobe or pneuma-
tocoele taking up most of one lobe?
YES NO
| |
2! $
Plan thoracotomy for Plan on repeating
resection of lobe with chest x-ray at end of
hematoma/pneumatocoele initial surgery and
during this resuscitation resuscitation
i i
Is blood coming up the : ‘See Control of
endotracheal tube in . ‘—————T Bleeding Module

sufficient quantity to
make ventilation
difficult?

YES NO
|
i
28| Do thoracotomy
and lobectomy
now

P00l

i
Right hematoma/
pneumatocoele?

|

YES

i )
See Emergency Right See Emergency left
Thoracotomy for Thoracotomy for
Bleeding Module Bleeding Module
| |

TO41 T054




7
SECONDARY SURVEY MODULES

If all men were just, there would be no need for courage.
[Agesilaus II: 1In Plutarch’s Life of Agesilaus]

A. Overview

One of the major difficulties in dealing with traumatic
injuries is becoming focused on specific injuries and overlooking
other real or potential problems. After the ABC’s have been
performed, control of bleeding becomes paramount. At that time,
the secondary survey can be performed, which encompasses
examining the patient in greater depth, obtaining needed x-rays,
and performing other procedures and interventions. In order to
have a high level of successful patient outcomes, it is necessary
to become quite cyclical in one’s approach with a continuous
review of the patient’s subsystems in order to uncover any
injuries that may have been overlooked in the initial evaluation.
Only by constant review of the patient’s status can excellent
results be maintained.

The algorithms here focus initially on major bleeding, then
move to the secondary survey with attention paid to stabilization
and identification of those problems which are not immediately
life-threatening but need to be dealt with expediently and
efficiently. From here, many of the algorithms lead to
examinations of specific organ subsets as injuries are suspected
and/or identified. Ultimately many of those other algorithms
lead back again and again to this section in order to help
reinforce the cyclical nature of constant patient review. By
doing so, it is hoped that all systems will be examined
completely, none overlooked, and patient outcomes be assured as
best as possible.

B. Operation Desert Storm Case Reports

[The authors are in the process of compiling case scenarios
drawn from Desert Storm experience. We would greatly appreciate
your help in this task. All case reports will acknowledge the
surgeon who reported the case (given that the surgeon would like
this information printed).

The report should be (roughly)in the following format:



Patient identifying information.
A 24 yo B Marine corporal .

Combat situation. True "war stories" are encouraged.
. was involve in an amphibious assault exercise on
friendly shores in Saudi Arabia when an M-16 accidentally

fired

Injury description.
Striking him in the L groin region .

Presentation to the hospital ship/field hospital.

He was immediately evacuated by SH-3 helicopter to the
hospital ship USS Mercy. 1Initial vital signs were . . . he
was sent to the OR approximately 45 minutes after the

initial injury.

Describe OR procedures used. Where possible, refer to
appropriate algorithm. Be sure to point out why deviation
from the algorithm (if any) occurred. Be sure to point out
limitations due to lack of equipment, special circumstances,
or any other item of interest.

Area was quickly prepped . . . scrotal injury with major
bleeding obscured the field. The spermatic cord was
compressed against the pubic tubercle to control hemorrhage

(Node G002, 1/2). . .

Post op course.
Recovery was uneventful. After two days he was transferred

via Air Force C-9 to . . .
Any other "pearls" or difficulties you’d like to discuss.

Your name, unit, overseas address, permanent address and
phone number (not required).

CAPT Joe Jones (USN(R), General Surgeon assigned to U.S.S.
Mercy, FPO . . ., 111 Main St, Topeka, KS 50000. (555)222-

1212.

Be sure that all information sent is unclassified and does
not disclose information that might be harmful to the forces

presently involved.

We understand the circumstances under which many of you are
operating. 1Ideally, submit on word perfect disc. Typewritten
next best option. Scribbled on the back of a piece of MRE
wrapping--just fine. We are looking for common cases as well as
the more esoteric.

Mail to:

CDR J.M. Linenger, MC, USN
Naval Health Research Center



San Diego, CA 92186-5122
(619) 553-6896
(619) 553-6890 (FAX)

We feel that these case scenarios will be useful to future combat
surgeons with less experience than your own, and we greatly
appreciate your contributions. Thank you.]

C. Decision Trees



r017
SECONDARY SURVEY MODULE A 1/1

29 Measure systolic blood pressure

i
Is the systolic blood pressure > 100 mm Hg?

NO YES
I I
) {
See Control of Bleeding Does the patient have evidence
Module of a head injury without
| serious bleeding?
P001 ' l
YES NO
i
30| Get CAT scan «—— -
of brain | i
Are there facial and
neck injuries that
i . need wound toilet and
Consult — further evaluation?
neurosurgeon L
.. . 1
Bony injuriles + YES NO
of the face?
YES NO
| r 4
i A —— Is there any evidence
31| Get CAT scan. of a chest injury?
of face ‘
YES NO
$
Consult maxillo-
facial surgeon
i
21| Get a chest -
x-ray
! — i
Treat pneumothorax ———— See Secondary — P018

or hemothorax | Survey Module B




PoO1ls
SECONDARY SURVEY MODULE B 1/1

Log roll the patient

4 .
Is there any lower back —NO
or sacro/pelvic injury?

YES

i
32| CAT scan with contrast
of abdomen and pelvis

I
Is there suspected intra-
peritoneal bleeding or
retroperitoneal organ

injury?
YES ’ NO
| I
4 d
See Laparotomy Explore wound
Module " | Debride PRN
Control bleeding
ABOO2
i
Is there significant extremity trauma?
YES NO
' |
$
See Significant Extremity i
Trauma Module i 33| Review patient's status
.. oxygenation
perfusion
metabolic status
P019 antibiotic/tetanus

{
Critical care phase l




SIGNIFICANT EXTREMITY TRAUMA MODULE

Can the limb be salvaged?

| |

P019
1/1

YES . NO
l |
i i
Is the patient's 34| Amputate limb sparing

hemodynamic, | as much as possible
coagulation, 1 1
metabolic, or
oxygenation

status compromised
sufficiently to risk
his life doing a
limb salvage?

YES

Assess limb(s) neurovascular integrity
by clinical evaluation, arteriogram
and by direct exposure if necessary

YES

Is the limb denervated by injury and the nerves beyond

i

repair?

i.e. Both sciatic and femoral nerves transected?
or axillary or brachial plexus nerves torn out?

35

NO

i
Attempt repair of injured extremity
Orthopedic and vascular consultants as needed

{
Critical care phase




BRAIN - PROVIDER & EQUIPMENT LIST

Key to specialty codes: A - Surgeon Key to care descriptors: 1 - Minimal
B - Specialty Surgeon 2 - Adequate
C - Anesthesiologist 3 - Optimal
D - Nurse * - With training
E - Corpsman
TREATMENT  secsecee- SPECIALTY CODES ~<«-=~--- EQUIPMENT

A B c

0 E

The staff and equipment listing for brain procedures does not follow the standard pattern since all procedures in
modules BROO1 - BROOB must be accomplished by a neurosurgeon, except in BROO4, where an ophthalmologist might be

called upon to enucleate a severely damaged eye.
sbsence of an ophthalmologist.

B8RO0 and BRO10, which deal with coagulopathy problems, would also involve the neurosurgeon's expertise, even though
the procedures of drawing blood and administration of cryoprecipitate, frozen plasma or platelets could be done by

other care providers, such as a nurse or corpsman.

Equipment lists are attached.

However, the neurosurgeon could perform the procedure in the




CRANIOTOMY EQUIPMENT LIST

SUTURE DRAINS

CLIP, LIGA MEDIUM - TITANIUM DRAIN, FLAT BLAKE 7MM FUL FLUTE

CLIP, LIGA SMALL - TITANIUM DRAIN, JVAC ‘BULB RESERVOIR

NUROLON O MO-7

PROLENE 3-0 FSL DRESSINGS

VICRYL 4-0 TF e iiieecctecnaaeaaa.
DRESSING, KLING 3¢

SUPPLIES DRESSING, GAU2E &4 X 8 12 PLY

----------------------------- DRESSING, SOFBAND 4" X 5YD

COVER, TABLE

CUSHION, DONUT v

GOWN, STER BACK LRG
SHEET, SPLIT

TOWELS, STERILE (6 PK)
TRAY, SKIN SCRUB SURGERY

GLOVES

GLOVES, EXAM LRG UNSTERILE
GLOVES, TRIFLEX

GLOVES, ULTRADERM

CAUTERY

CAUTERY Bl POLAR

CAUTERY MACHINE

PAD, GROUNDING ADULT

PENCIL, LECTROSWITCH HANDSWITC

MISCELLANEOUS
BASIN, MAJOR SET

BLADE, SURGICAL #10

BLADE, SURGICAL ¥15

CLIP, RANEY

DURA HOOKS, (FISH HOOKS)

NEEDLE, SPINAL 22 GA X 3 1/2
RAZOR, PREP DISP

SYRINGE, 30CC LL

SPONGES

PATTIES, SURGICAL 1/2 X 1/2
PATTIES, SURGICAL 1/2 X 1 1/2
PATTIES, SURGICAL 1 X 3
SPONGE, GAUZE X-RAY DETECT

SUCTION
RECEPTAL LINER 3000CC
TUBE, CONNECTING 20 FT

SOLUTIONS

.......................... erecevenace

SOLUTION, IRRIG NACL 1000

INSTRUMENTS & EQUIPMENT
CRANIOTOME

CURRETTES, NEURD
MAYFIELD MEADREST
NEURO INSTRUMENT SETY



CRANIUM ACCESS SET

VENTRICULAR NEEDLES W/OBTURATORS
GLASS TIP SYRINGE (PROTECT)
METAL BRAIN SPOON

METAL BRAIN RETR 1-5 VARIBLE §
TEFLON COATED RETR 1-5 VAR]




9
NECK AND FACE

The goal of war is peace; of business, leisure.
[Aristotle: Politics 1V

A. Overview

Facial and neck injuries are frequently bloody due to the
vascularity of the region. However, not all are immediately life
threatening. Airway and esophageal injuries are rarer but serious
if not diagnosed and treated.

The modules present a straightforward approach to facial and
neck bleeding, and cover neck exploration and the thought process
involved in the need for emergency neck surgery. The major
emphasis is on bleeding, since this is the most frequent problem
with penetrating trauma in these areas. Appropriate attention to
face and neck injuries may prevent serious neurologic impairment
and morbidity.

B. Operation Desert Storm Case Reports

[ The authors are in the process of compiling case scenarios
drawn from Desert Storm experience. We would greatly appreciate
your help in this task. All case reports will acknowledge the
surgeon who reported the case (given that the surgeon would like
this information printed).

The report should be (roughly)in the following format:

1. Patient identifying information.
A 24 yo B Marine corporal .

2. Combat situation. True "war stories" are encouraged.
. . was involve in an amphibious assault exercise on
frlendly shores in Saudi Arabia when an M-16 accidentally

fired . . .

3. Injury description.
Striking him in the L groin region . . .

4. Presentation to the hospital ship/field hospital.
He was immediately evacuated by SH-3 helicopter to the
hospital ship USS Mercy. 1Initial vital signs were . . . he



was sent to the OR approximately 45 minutes after the initial

injury.
5. Describe OR procedures used. Where possible, refer to
appropriate algorithm. Be sure to point out why deviation

from the algorithm (if any) occurred. Be sure to point out
limitations due to lack of equipment, special circumstances,
or any other item of interest. Area was quickly prepped . .
. scrotal injury with major bleeding obscured the £field.
The spermatic cord was compressed against the pubic tubercle
to control hemorrhage (Node G002, 1/2).

6. Post op course.
Recovery was uneventful. After two days he was transferred

via Air Force C-9 to .
7. Any other "pearls" or difficulties you’d like to discuss.

8. Your name, unit, overseas address, permanent address and phone
number (not required).

CAPT Joe Jones (USN(R), General Surgeon assigned to U.S.S.
Mercy, FPO . . ., 111 Main St, Topeka, KS 50000. (555)222-

1212.

9. Be sure that all information sent is unclassified and does not
disclose information that might be harmful to the forces
presently involved.

We understand the circumstances under which many of you are
operating. Ideally, submit on word perfect disc. Typewritten next
best option. Scribbled on the back of a piece of MRE wrapping--
just fine. We are looking for common cases as well as the more
esoteric.

Mail

to:
CDR J.M. Linenger, MC, USN
Naval Health Research Center
San Diego, CA 92186-5122
(619) 553-6896
(619) 553-6890 (FAX)

We feel that these case scenarios will be useful to future combat
surgeons with less experience than your own, and we greatly
appreciate your contributions. Thank you. |

C. Decision Trees



NECK AND FACE - PROVIDER & EQUIPMENT LIST

. Key to specialty codes: A - Surgeon Key to care descriptors: 1 - Minimal
) B - Specialty Surgeon 2 - Adequate
C - Anesthesiologist 3 - Optimal -
0 - Nurse * - With training
E - Corpsman
TREATMENT  eeeveccnes SPECIALTY CODES =e----- EQUIPMENT
A B c D E
1. Debride wound and close 2* 3 Scalpel; blede; clamps; irrigating normal
primarily or apply saline solution; suture; dressing; needle
sterile dressing holder; tape
2. NKeck exploration * 3 Scalpel; blade; clamps; irrigating normal
saline solution; suture; dressing; needle
holder; tape
3. Metal clip for et 3 Metal clip
identification
4. Gain proximal arterial 2* 3 Clamps; suture; needle holder
control
5. Median sternotomy or 2*r 3 Median sternotomy list
trap door incision
6. Place arterial shunt 2* 3 Median sternotomy list
7. Harvest sapheneous vein 2* 3 Median sternotomy list; Saphenous Vein Harvest
and do interposition graft list
8. Do interposition graft 2* 3 Median sternotomy list
. with Gortex
9. Primary repair of jugular2* 3 Suture; needle holder; scalpel; blade;
vein with vascular clamps
suture
10. Ligate thyroid bleeders 2* 3 Suture; needle holder; scalpel; blade;
and debride nonviable clamps
tissue
11. Monitor patient for 3 3 1*  Syringe; laboratory capability
hypocalcemia
12. Close pharyngeal * 3 Scalpel; blade; clamps; suture; needle
wound holder
13. Oversew distal esophagus 2* 3 Scalpel; blade; clamps; suture; needle
holder
14. Perform wide drainage 2* 3 Scalpel; blade; clamps; suture; needle
from esophageal or holder; penrose dreain

pharyngeal wound to skin

AREERR AR AN R RN ARSI TR A RN O AN Explntim of wi‘lty MS “ c.re m’niptm L d 2 1214112 13 20 B R ey
In all cases, through point 21, a general surgeon with extensive training could be considered optimal but a
thoracic surgeon or ear/nose/throat surgeon is preferred. Point 22 and 23 could be handled by a general surgeon or
trauma surgeon optimally.

In general, number codes have been assigned to the snesthesiologist, nurse or corpsman who would handle the
designated procedure at the same time that the general surgeon or specialist would be involved in other tasks.

Any number followed by an asterisk indicates that, with training, the care provider could do the procedure, but is
not the optimal provider.



15.

16.

17.

18.

19.

20.

a1,

22.

perform feeding
enterostomy

perform esophagostomy
or pharyngostomy

Tracheostomy

Repair larynx injury
with monofilament suture

Repair trachea with
monofilament suture

Resect. 1-2 rings of
trachea as needed

Secure airway with
tube thru severed end
of trachea

All procedures-
external bleeding from
facial or scalp wounds

. All procedures-

Initial management of
tongue injury

2'

2*

zt

2'

2

2*

2*

b i

1'

i

1>

1*

1*

Feeding catheter; suture; clamps; scalpel
blade; needle holder; irrigating solution

Sternal saw

#15, #11 knife blade/handle; scalpel;
scissors; Bovie/needle tip;
tracheostomy tube or wire-wound
endotube

Scalpel; blade; clamps; needle holder;
monofi | ament suture

Scalpel; blade; clamps; needle hotder;
monofilament suture

Scalpel; blade; clamps; needle holder;
monofi lament suture

Suture; airway tube; needle holder; tape

Sterile gauze; hemostats; & x &4's;
sutures; vaseline gauze

Lidocaine; epinephrine; 18 gauge & 25
gauge needle; syringe; suture;needle
holder; iight source




CHEST SET (VASCULAR) EQUIPMENT LIST

BETRUNE RIB CUTTER

GIERTZ RIB CUTTER

DOYEN ELEVATORS (1 LT & 1 RT)
ALEXANDER

MATSON

RIB APROXIMATORS (MOVEABLE)
ADSON ROKRGEUR

TONSIL SUCTION

VEIN RETRACTORS

DEEP RAKES

8CAPULA RETRACTOR

WRAP IN TOWEL

LORG FIKE THUMBS W/TEETH
LONG FINE THUMBS W/OUT TEETH
EXTRA LONG RUSSIAN

EXTRA LONG THUMB W/OUT TEETH
LONG ATRAUGRIPS

ON STRINGER

CRAFORD CHEST SCISSOR
EX LONG N.H.

EX LONG FINE N.H.

EX LONG CURVES

EX LONG CARMALT
REGULAR CARMALTS

EX LONG RUMEL

BRONCRUS CLAMPS

RUMEL THRORACIC ARTERY CLAMPS
DUVAL LUNG CLAMPS SEMB
8EMB

LONG ALLISES

TONSILS

MEEKER

KIDNEY PEDICAL CLAMP
REGULAR RUMELS
REGULAR TOWEL CLIPS

PLACE ON TOP OF TRAY

BUFORD RETRACTOR
PEEL PACK

PLACE ON TOP W/RETR
BUFORD BLADES
#3 LONG KNIFE HANDLE




EXTRA LONG INSTRUMENTS

CONTENTS

EXTRA LONG NEEDLE HOLDER
EXTRA LONG FINE NEEDLE HOLDER
EXTRA LONG CURVES

REGULAR RUMEL

MEERERS

BRIDGE FORCEPS

EXTRA LONG ALLISES

EXTRA LONG RUSSIAN

EXTRA LONG THUMB WITHOUT TEETH
LONG BABCOCKS

EXTRA LONG METZ




MEDIANSTERNOTOMY EQUIPMENT LIST

SUTURE INSTRUMENTS & EQUIPMENT
MAXON 2-0 T-25 CARDIOVASCULAR TRAY
MAXON 3-0 t-25 CHEST SET
SILK 3-0 SH EX. LONG INSTRUMENTS
SILK 2-0 SH HEADL 1GHT
SILK 3-0 STRAND LAP SET
SILK 2-0 STRAND . N H, EX LONG
STAPLE LOADING UNIT SM-35 RET, NIMMELSTEIN

RETR, MOARSE
SUPPLIES SARNS SAW
-------- eeeeesenecaceciieeenas SCISSOR, LONG FINE METZ
BASIN, MAJOR SET TRAUMA CHEST TRAY
GOWN, STER BACK LRG
GOWN, STER BACK XLRG DRAINS
SHEET, LAB  eseeeees cecrecrectinceae.. e .
SHEET, MEDIUM CHEST TUBE 32FR THORACIC
TABLE COVER CHEST TUBE 36FR THORCIC
TRAY, SKIN SCRUB PLEUROVAC, ADULT
GLOVES DRESSINGS
GLOVES, EXAM LRG UNSTERILE DRESSING, GAUZE 4X8 12 PLY
GLOVES, TRIFLEX DRESSING, TELFA
CAUTERY VASCULAR
CAUTERY MACHINE FELT 3 X 3
PAD, GROUNDING ADULT SUTURE BOOTS
PENCIL, LECTROSWITCH HANDSWITCH VESSEL LOOPS, MAXI

VESSEL LOOPS, MINI
MISCELLANEOUS
BLADE, SURGICAL #10
BLADE, SURGICAL #21
BONE WAX W-31G
DACRON TAPE 8618-00
DURA HOOKS, (FISH HOOKS)
MAGNETIC INSTRUMENT MAT
MAGNETIC NEEOLE MAT
NEEDLE, SPINAL 22 GA X 3 1/2
SYRINGE, 30CC LL
SYRINGE, BULB

SPONGES

SPONGE, 18 X 18 LAP
SPONGE, GAUZE X-RAY DETECT
SPONGE, KITTNER DIECTORS

RECEPTAL LINER 3000CC
TUBE, CONNECTING 20 FT

SOLUTIONS

.................................

SOLUTION, IRRIG WATER 1500ML
SOLUTION, IRRIG NACL 1000



NECK AND FACE RQUIPMENT LIST

DRAINS

S8UTURE

CHROMIC, 3-0 REBL
8ILK 2-0 BTRAND

DRAIN, HEMOVAC MEDIUM KIT

8ILK 3-0 BB DRBSSINGS
8ILK 3-0 BTRAND
S8TAPLE, LOADING UNIT 8M-35W DRESSING, TELFA
DRESSING, GAUZR 4x6 12 PLY
BUPPLIES

COVER, MAYO STARD
COVER, TABLE

QOWN, BTER BACK LRG
QOWN, STER BACK XLRG
SHEBT, THYROID

TOWELS, STERILE (€ PK)
TRAY, BKIN S8CRUB

GLOVES

GLOVES, EXAM LRG UNSTERILE
GLOVRS TRIFLEX

CAUTERY

PAD, GROUNDIKG ADULT
PENCIL, LECTROSWITCH HANDSWITC
CAUTERY MACHINE

MISCELLANEOUS

BASIN, MAJOR BBT

NERVE STIMULATOR, VARISTIM III
RAZOR, PREP DISP

SYRINGE, 30CC LL

SYRINGE, IRRIGATION-BULB ASEPTO

SPONGRS

BPORGE, GAUZER X-RAY DETECT
SPONGE, LAP 12012
BPONGES, XITTHER DISECTORS

SUCTION

RECEPTAL LINER 2000CC
TUBE, CONNECTING 20 PT
YANKAURR, SUCT. DISP INSTR.

SOLUTION

SOLUTION, IRRIG RACL 1000
S8OLUTION, IRRIG WATER 1500ML

INSTRUMENTS & EQUIPMENT

CARDIO VASCULAR TRAY
CAROTID/RADICAL NRECK SET
ERADLIGHT

MINOR SET




SAPHEROUS VEIN HARVEST EQUIPMENT LIST

BILK 4-0 STRAND
SILK 2-0 STRAND
PROLENE 5-0 RB-2
VICRYL 2-0 CT
VICRYL 3-0 CT
VICRYL 4-0 FS-2

DRAPES & SUPPLIES

DRAPE, SPLIT SHEET

MEDIUM, SHEET 44 X 60"

MAYO STAND COVER

BASIR SET W/GRADUATE & MED CUP

4 X 4 X-RAY DETECT

SAPHENCUS VEIN CANNULA

GOWN, SURGEON’S XTR. LRG. (2)

GLOVES, SURGEON’S. ASSORT. SIZES

SYRINGE, 30 CC L.L.

CAUTERY, HANDSWITCH PENCIL

PAD, GROUKD ADULT

0.9% NACL 500 cC

BAG-0-JET TRANSFER UNIT

BLADE, SURGICAL 410 (2)

SYRINGE, 10 €C W/ 21 GA 1 1/2°
NEEDLE

INSTRUMENRTS

TRAUMA TRAY
CAUTERY MACHINE

BEPARIN 10,000 U
BACITRACIN S0,000 U

DRESSINGS
TELFA
ELASTIC BANDAGE 4" & 6"




NOO1

1/1
PENETRATING NECK WOUND INJURY MODULE
Is there a penetrating wound
below the angle of the jaw and
above clavicles?
YTS NO
!
Does wound vioclate
platysma muscle?
YTS TO
{ i
See Neck 1| 1. Debride wound as
Exploration necessary
Module 2. Close primarily
if possible or
apply sterile
dressing
NO0O2
{
Is there significant
YES bleeding from facial B—N
and/or scalp wounds?
i 1)
See External Bleeding See Control of
From Facial Wound(s) Bleeding Module
Module

NOO8

P00l




NOO2

1/2
"NECK EXPLORATION MODULE
2| 1. Prep entire neck and chest and groins
2. Administer first generation cephalosporin
3. Place NG tube to help identify esophagus
4. Anterior sternocleidomastoid incision
5. Perform careful exploration
BLOCK 1
i
Is major artery in neck (carotid, subclavian,
or vertebral artery) injured?
] {
YES NO
| BLOCK 2 |
{ {
See Arterial Injury of Is jugular or facial
Neck Module vein injured?
| |
NOO3 |
YES NO
| BLOCK 3 |
i $
See Major Neck Vein Are other small or unnamed
Injury Module : arteries or veins injured?
]
N004 YES _ NO
$
Ligate
BLOCK 4
i {
Is thyroid injured?
l J |
NOO5 YES NO
l | BLOCK 5 |
{ {
See Thyroid Injury Module Is pharynx or esophagus
injured?
‘ |
I
YES NO
' BLOCK 6 |
See Pharynx or Esophagus , i
Injury Module Is larynx or trachea
T injured?
NO0O6 r—————J I
YES NO

i i
* * *



NECK EXPLORATION MODULE

*

YES

l

(cont'd.)

* %k

NO

 BLOCK 7 |

See Larynx or Cervical
Trachea Injury Module

Are cervical or cranial
nerves injured?

i

NOO7

T
YES NO

3| Metal clip for
identification

2!

BLOCK 8

YES
|
i
See Vertebral Column or
Spinal Cord Module

Q7

= { l
Is vertebral column or |
spinal cord injured?

NO
BLOCK 9
Closed suction
drain —

J

- —_1
Return to Penetrating Neck
Wound Injury Module

NOO1l




NOO3

. 1/2
ARTERIAL INJURY OF NECK MODULE
[—————-Is major artery in neck injured? —————1
YTS # TO
4 4
— Is carotid or subclavian See Neck Exploration
artery injured? _ Module, Block 2
' t
NO YES
| N002
i
Can proximal arterial control
be gained via neck incision?
YTS NT
! {
4 |Gain proximal control 5|Median sternotomy or
trap door incision to t

gain proximal control

4 1
Is carotid artery injured?T

NO i YES

|

i
Is there hemiparesis or other
evidence that stroke has occurred?

| ) |

NT YTS
{ {
6| Place arterial Ligate -
shunt
' i i

* *k *kk #



ARTERIAL INJURY OF NECK MODULE NOO3
2/2

* * % * k% #

. .
Can artery be repaired without
tension after debridement?

NO YES
|

{ it
7 |Harvest saphenous Repair primarily -
vein and do inter-
position graft

i
(;s subclavian artery injured?

NO YES

{
Can artery be repaired without
tension after debridement?

To - YTS
i i
8| Do interposition Repair primarily -

graft with Gortex

it {
[ Is vertebral artery injured? N ~

I B

YES

|

{
Ligate




NOO4
1/1

MAJOR NECK VEIN INJURY MODULE

Is jugular or facial vein injured?

YES

|

NO

{
Is there complex wound
with tissue loss or

)
Return to Neck Exploratio

Module at Block 3
T

complete division of

require repair?

NOO2

vein?
TO YTS
l i
Does wound Ligate

YTS
{
Is facial
vein
injured?
YES TO
d
Will primary repair
compromise jugular
vein by > 50%?
YES NT
M )
Ligate 9! Repair primarily
‘ with vascular

suture.

i




NOO5

1/1
THYROID INJURY MODULE
Is there injury to the thyroid?
YTS NT
i {
10| Ligate bleeders and Return to Neck Exploration
debride nonviable tissue Module at Block 5
Use closed drainage system 1

N0O2

- 4
Has recurrent laryngeal
nerve been injured?

YLS NO
| ;

i

3| Metal clip for
identification

{ {

Is there one full lobe
of thyroid tissue or
more still viable?

YES +O
{

11 Monitor patient for
hypocalcemia in post
operative period

|




NOO6
1/1

PHARYNX OR_ESOPHAGUS INJURY MODULE

Is pharynx or esophagus injured?

YES

Is there complex
wound with tissue loss?

i

|

NO

YES

)

Does wound
require repair?

NO

{

Return to Neck Exploration

Module at Block 6

NOO2

YES

Can proximal

NO YES
i

Can wound be closed primarily
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